onders of Science Harnessed 
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Jor Summer 


Solid mahogany; complete 
tubes tx batteries, headset and plug 


port 
~Radiola RC 


Down to the beach again—into the water—out 
on the boats. And every party a Radiola party, 
with concerts and dance music coming in on 
the air. 

Off to the camps again—deep woods—canoes 
on the lake—roasted corn. And a campfire. 
With a Radiola to bring in music from cities a 
thousand miles away. 

Baseball again—and the scores broadcasted to 
your Radiola in the backwoods. Quiet days of 
rest, but not dull days. Rainy days indoors, but 
days of fun. Fun all day, every day, with 
Radiola RC. 


“There's a Radiola for every purse” 
at the nearest Radio or Electrical Store 
Radio Corporation of America 


Seles Department 
23) Broadway, New York 
‘Dutict Seles Offcor 
10'So. LaSalle St, Chicago I, 1433 California Se, San Prancaco, Cal, 


RADIO CORPORATION OF AMERICA, 
Dept. 2080 (addeess nearest office listed above) 
lente send me your free Radio Booklet. 


Vietgola VE 


‘Mahogany of oak 


Victrola No. 230 
‘fa 
‘Victrola No. 220, electric, 
coe 
Mahogany or walnat 


Select the style you prefer 
but be sure it is a Victrola! 


There are no better judges of performance than those who themselves 


perform. Practically without exception, all those who represent most in 
the world of musical art choose the Victrola as the one best instrument 
to perpetuate their achievements. The purchase of a Victrola therefore 
carries with it assurances of satisfaction which can be obtained in no other 
music-reproducing instrument. 


Hear these Victor Records by the world’s most famous artists: 


Hungarian Rhapsody, No. 10 Piero 
Spinning Song Piero 
Danny Boy 


Go to the nearest dealer in Victor products and ask him to play 
these records for you. They are representative of the great Victor 
Catalog. You will be thrilled by their music and realize as you never 
have before your need of such music as the Victrola and Victor Records 
used together can produce. 


2eVictrola 


Look for these trade-marks. Under the lid. On the label. 
Victor Talking Machine Company, Camden,N.J 


JULY, 1923; Vol. 
25 cents a Copy; 


103, No. 1 
$2.50 a Year 


'CIENCE never stands still. Progress is 
its underlying law. use of its dis- 
coveries al ventions, human life is 
changing constantly. To realize the extent 
of this change one need only turn to “ Story 
of Man and His World,” page 32 of this issue. 
Init Dr. E. E. Free, noted scientific writer, pic- 
tures vividly the thousands of years since human 
ration began. He tells how Maturity has 
gathered knowledge and passed it on to Youth. 
Yet, despite this vast accumulation of knowl- 
edge, signs everywhere indicate that in science 
and invention we have just begun. 
* * 8 
PULAR SCIENCE. MONTHLY trans- 
lates the wonders of science into terms 
that apply personally to the average man. This 
magazine is edited to serve its readers in the 
everyday things of life. It is edited with the 
you of the reader, rather than the J of the 
editor, as its dominating idea. In this one issue, 
for example, are described scores of new ma- 
chines, processes, and discoveries. Each of them 
tends to bring human beings a few steps nearer 
the common goal of happiness. 
* 8 * 


THE average man's biggest task is to rule 
himself. He must learn to control himself 
before he can learn to control the elements. So 
it is that articles such as that on Will Power, 
page 25, help him get the most out of life. This 
month Dr, James J. Walsh, practical scientist, 
analyzes the average man as a chemist might 
analyze water. He shows him how he can 
develop himself by. utilizing hidden and often 
unsuspected resources and energies. He dwells 
on psychology—the new science of the mind— 
which yet is in its infancy. 
* * © 

"THE average man has an average body. 

It may be likened to an automobile engine 
that must see him to 
the end of his journey. 
But any engine, to 
operate successfully, 


PopuLAR SCIENCE MONTHLY 


See Table of Contents on page 112 


Popular Science Monthly 


Published in New York City at 
225 West Thirty-ninth Street 


the average man how to protect his body: 
and how to operate it properly. 


* 8 & 

[OST men today have automobiles, or 

hope to have them. With car ownership 
come problems. each month Harold F. 
Blanchard, able automotive engineer, reaches 
out through these pages in an effort to help solve 
those problems. He tells the average man how 
to know his car. On page 69 of this issue he has 
noteworthy contribution on auto-camping. 
His article should save many motorists 40 per 
cent of the running expenses on the summer 
tour. 


* «8 8 
GIMILARLY. Jack Binns the 
last dozen ‘years as a has 


done much through this magazine to take radio 
from the laboratory into the home of the aver: 
leah, ‘Ie teres thal arevoasity windeistecd, tor 
tells us of things, the knowledge of which 
hitherto has been confined to a little circle of 
technical experts. This month, page 39, he 
shows just how to silence shrieks and groans in 
sensitive radio sets. 
+ 8 
HE average man has a home and family, 
or expects to have them. He wants to 
know how to make new and useful things for 
that home. He wants to know how to lighten 
the daily labor in his household. He wants to 
know how to use tools easily and quickly. Our 
Home Workshop and Better Shop Methods 
departments, pages 73 and 78, answer those 
wants. These departments are filled with prac- 
tical hints for the man who knows the joy of 
doing things himself 
eo 8 & 
IN SCIENCE there is imagination. And so 
for the average man, the curious man, 
the imaginative man, 
POPULAR SCIENCE 
MONTHLY is like a 
‘magic carpet. Hun- 


must have care. 
POPULAR SCIENCE 
MONTHLY publishes 
articles such as those 
Swimming, page 
43, and Vacations, 
page 57. In them emi- 
nent authorities show 


x Peo Conse 


Popuar SCIENCE MonTHLY 


cry ap cats. Yess mbecripion te United Str, 
$22 orem omar ts 


dreds of articles and 
pictures in each issue 
can transport him to 
places where men are 
doing new and amazing 


things and thinking 
new and significant 
thoughts. 


+ ay, 23728 


Making More Money 
Than The Boss 


If you think it can’t be 


done then there is a 


prise in store for you. 


HERE is one profession, and only 
‘one, in which the Boss often makes 
less money than some of the men une 
der him, And you can—but read the let- 
ter below, received a short while ago by the 


National Salesmen's Training Associ 
from a Sales Manager who was investigat- 
ing this System of Training, with a view 
‘to increasing his own efficiency. 


"The record of this student is in the Asso- 
lation files, but it is no different than hun- 
dreds of other really amazing records 


‘of inexperienced ‘men who have stud 
this wonderful system of Salesmanehip 
raining 


Why Salesmen Are Well Paid 


How would you like the opportunity to 
make more money than the man who em- 
ploys you? Sounds almost foolish, doesn't 
Te?” Many salesmen earn more money than 
the man or men above them. In some 
‘cases, they earn far more than the Presi- 
dent of the Company. 

‘There is a. good. reason 
why the sume ability” will 
command a larger income 
in the selling end of bi 
ness than in other depart- 
ments. ‘The men in the 
shops, making. the goods 
fand the men in the office 
handling routine accounts 
and credits, can never be 
fas vital to a'b x 
mien out selling — their 
efforts actually. determine 
hhow much goods shall be 


made, 

Irving T. Bush, Founder 
and President of the Bush 
‘Terminal Company, in an 
article in the AMERICAN 
Macazine, said 


‘Go throwh amy inden 
Aina he 


at egypt 
Sapporo fori 


Secrets That Make 
Master Salesmen 


From greenhor to, ear slemian in 
next to no time sounds almost too 

to be true, Yet, the National Salesmen’s 
Training Association performs this won- 
derful transformation for thousands year 


note in your literature 


baa, then your coure could 


‘ism inco a ema. 


‘Had you met this man 
pen Ladd you would fave 


‘Bansip ber 


sur- 


Charles 
stepped 


Berry of Winterset, lowa, 
irom, $18 week to. poston 
im $1,000 the very first_ month. 
. P. Overstreet, Denison, 

‘exas, was on the Capitol 
Police Force. He took up 
this study and very shortly 
after he earned $1,800 in 
six weeks as a. salesman. 
F. Wynn, Portland, Ore- 
gon, ex-service man, never 
thought he was cut out for 
selling, yet earned in one 
week’ $554. Georne_W. 
Kearns, of Oklahoma City, 
was making $60 a, month 
and then earned $524 in 


‘oe 


way. mail service. 
jumped. into selling and 
multiplied his earnings six 
times the frst year. 

‘Why. did. these men 
farm hands, mechanics, 
Bookkeepers,” clerks, rai 
‘oad “men and routing 
wworkers in every walk ol 
Iife-vattain such quick sue- 
ces. The, answer is as 
Simple as ABC. There 
fre certain ways of doing 
dnd saying things in selling 
Srertain ways to approach 
different types of prospects 
to get their. undivided 
attention, to' stimulate interest—certain 
‘ways lo overcome objections, batter down 
Frcjudice outst competition, and make 
The prospect act. Once you know there 
vital things—once you have acquired these 
Tundamental principles — big. success 
awaits you in this fascinating feld. 


‘a wunen 


Previous Experience 
Unnecessary 


It doesn't matter what you are now doing. 
foe ving you, can road and bens 
‘average “intelligence there is a won« 
future awaiting you in the selling field. It 
you must make more money, if you want to 
Attain a measure of financial independence, if 
you want to accomplish worth-while thin 
Zhen Tet us send you all the facts about his, 
remarkable System of Salesmanship Training 


ind Employment Service; including big, 
Tice, Hatred book, "Modern Sehesman- 
this book il about 


the National Med hich 

ives you actual experience while studying, 
Srmplde latormation about the N.S. %. 
Syatem of Electives which enables you to go 
‘out and sel a line, fortified with proven plans 

"i successful methods of Master Salesmen 
inthe line or lines you choose to sell, Also 
itils how N.S. T. A. Free Employment De- 
partment helps you to select and secure a post 
Bon as local or traveling salesman as soon as 
you are qualified and ready. 


‘Send Now for Proof and Free Book 


To mail the coupon below may prove to be 
the turning point. in your carver as it has 
for thousands. Te will not obligate you, 
though i may ingpre you to male a move 
in the direction of bigger pay, more oppor- 

‘and congenial work. Don't hesitate, 
jen to get it into the mail right NOW, 


National Salesmen's Training Association 
Dept. 15-H, Chicago, Il. 


artes es eee Seen ost 
gt 


ciRathet iat pape anett 


ape = 


ir re — 
Goatees 


eae oy ge —r3] 


anes Seceee 


y= 
EE arene 
ee See ee 

as 
Sse 
iret, New Yok = 


DUPLICATING DEVICES 


etre defen toe is 


Ea Ptit 
et | 
ie 
Polit 
rai 
ail 


if 
j 
ii 
i 
i 


4 

*| 
i 
Le 


Fl 
: 

i 
i 


mgons Making Opportunities 
for Popular Science Readers 


Another $25.00 
IN PRIZES 


To win one of these cash prizes is easy, and 
every reader is invited to enter this fascinating 


base aes ebesing the abies aucioas = 
qoestion: = 
First Prize - BS 

Prize 


id 7 Prizes 
$1.00 each . cf 
tead every one ofthe “Money Making 
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POPULAR SCIENCE MONTHLY 
‘225 West 39th Street, New York City 
Last Month's Prize Winners 

to Mr. EJ. 
‘ol the 


ee "rning the Vicor I 
Besos covets 


a rn Eraoe 
Sept fers ewe ra 


The th to Edward Koos, I 
sal Broad Sece, rnp Wisconsin. 
“The winners of the other seven prizes are: 
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Get a Job Like These 
Farn ‘3500 to 70000 aNear 


=..| in the Big Pay Field of 
ae ELECTRICITY 


It’s your own fault if you don't earn more. Blame yourself if you 
stick to your small pay job when I have made it so easy for you to 
arn $3500 to $10,000 a year as an electrical expert. Electrical ie badly 
eink Thousands of pen must be ined once,” One lion 


tls coureey 


Don't let any doubt about your sing able to do what, these other men have 
done yoo yout jt gcem Penta Marka ad thew other felews dat have 6 thao 
" aie fof expetencs 


In addition to giving my students {rce employment service and free consultation 
ser vg tne nico ering wut urna iangusena, metal 
he Seimei pet ie pee ey ee Oe 
foppnedeas mkv bios te we 
ey ay nnn mak sigh 4 fo $0 ack lpr ind 
: Mail Coupon for FREE BOOK— 
= The Vital Facts of the Electrical Industry 
oe eee ‘The coupon below wil bring you my big {ee electrical book-—over 100 interest. 
Peete! | nx nine Perel dope set poe Speetale i Sry pears ee that yout cas 
Mipiider arts | Peceemee Gette geen oi Gere, Ameer cite Fee 
SEER | See ep ate ace eat eee teliomna a 


Fou lfe: "Sead i wile the deve for «better Job and more masey i upon You, (2 


L. L. COOKE, Chief Engineer The Cooke 
Chicago Engineering Works [ewig 
»Ey" 2150 Lawrence Ave., Chicago Pay Man 


Money Making Opportunites continued from 


LEARN CARTOONING 


‘Successful cartoonists earn big salaries Many 
learned to draw in t 
home, through the Landon Course of Cartooning and now earn 


tular cartoonists of to-day 


‘$75 to $200 or more a week. 


the most pop- 
spare time, at 


Make That Dream 
Come True! 


“Another $80 raise! Why, that's the 
third increase I've had in a 


WOULDN'T you like to be able to 
aay that? You can! Not by just 
wishing for promotion or dreaming of 
it, but by getting the special training 
that employers everywhere are looking 
for and are glad to pay for. 

One hour a day, spent with the Inter- 
‘ational Correspondence Schools in the 
quiet of your own home, will prepare 
you for the position you want in the 
work you like best. 


‘Yes, it will! Put it up to us to prove 


it. Without cost, without obligation, 
Just mark and mail this coupon. 


ELECTRICITY 


Learn and Earn 


MAKE REAL 
MONEY 
Electricity in any 
way itis followed is 
jey-maker for the man who 
bas had this standard training. 
Electricity isthe CREAM of theauto- 


Te none thing the average auto me- i 
chanics weak 08. 
We are expecially equipped to teach 
this business RIGHT, an well as all 
branches of the automotive business 
‘he very beat am coupled with yeaa 
of experience, have been combin 
ost at's continuous and. wel 
ern of practical trainin 
tnade as simple anit ihumanly pombe 
toma 


Write for Big Free Catalogue Today 
Towa State Auto and Electrical School 


149 Nebraska St, SIOUX CITY, 1OWA 
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EARN e40Des 
Living Expenses Paid } 


caviabie. pleasant bie paying position 
for VOU ta one ot Aimee ne hotel 
Wondeful sopoctunitics for advancement 19 
Seecative poitons 


You Can Qualify 
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Sou in touch with botes who welcome’ 
Erduates 


PRINTING, ENGRAVING, MUUTIGRAPIING 
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You Can Fill One of These eo Positions 


$2,500 to $10,000 a year 


Training in the profession of Radio will enable you to 
earn a good living, to travel, to see the world if you wish 
or locate in a position near your own home. No other 
training offers such opportunity for success and rapid 
advancement 2s a Certified Radio-trician. While in 
itself a fascinating and highly paid profession, it is 
also a wonderful stepping stone to leadership in this 
Great field. . Honor, power, position, wealth—all are 
easily possible for those who enter this great new pro~ 
fession NOW while it is growing. 


|ADIO has jumped into the front 

rank of the world’s great industries. 

In its colossal growth it has swept 
across the face of the earth. The shores 
of every continent are dotted-with Radio 
stations. Nearly every vessel on the 
seven seas is a floating Radio station, 
‘Thousands of factories are busy day and 
night supplying the tremendous demand 
for equipment and apparatus. Every 


repaic and installation experts 
ineers, technicians, aids, 


night millions of people “listen in” to 
Radio broadcast, news, music, entertain- have barely Eeomghthe of 

lucation, jehave merely 
‘ment and edi 


Seo the World as an Officer {rat asian tiny" il be 
Raclo operators on awit ocean greyhounds mam who gets fato Rati oay—wi> 


are traveling the world over, visiting famous grow up, with this 
Stones enjoying a wonderful life oftromance | PrSierful now ateateomwill havea 
fand adventureSand at the same time getting ia its glorious future. He will 
‘splendid salary. “At land and broadcasting fo win. fame, honor and wealth inthis 


‘tations, operators, aids, specialists are doing 
{this new and interesting work—and making 
big one doing i Under thie tngrs Hows 

the story of the world's progress. “To thems 


How You Can Qualify at Home 
a from taro gelled for a Fine Radio Position 


tori bance, bonnes, house, wee: | Fortheanbitiows man Radiol grater 

ro a re employing Cert nities for. socom than any” other 
Ritlio-tricane as operators, maintenance, profemion or trade. No matter what 

Eondition, no matter what your education oF 

eld in Radio 


fascinating profession. 


PICK OUT THE JOB YOU WANT 
‘WE WILL HELP YOU GET IT fern cco 
‘This Is a brief list of the posi- onal’ Radio Institute, known 

tion tat the Ro eld today, world over as the oldest and largest Radio 

and the salaries paid: Training Organization, will prepare you 
‘Radio Mechanic, $1,500 to wickly in your "pare tine at home t Guay 


or the postion Hosted ot oo? 
$4000 2 
itis necro, sso wo || Reaeasohe cone. be cms 
tpectors and eagincers Others are in 
$2,000 to ot land ans ation Stil others are ia 
Gharye cl rai Scpartinents i etre ore 
$3,500 0 fr besos foe theme Bat wo matte 
adio, ave up to them are earning more money than they ever 
Radio ho gaa $200 to ane 
$300 month Easy Work 
Radio" Draftsman, §7 to $1 Big Money. We 
$% cian stig onentn, |] adcerer'iis we thy “te 
sins’ month, ait expenses | Reais." Veu "n'a few short mune cur 
paid. instruction gealtes ‘them to earn big money 
‘Second Class Ship Operator, |} as Certibed’ Ratiotrcane, ‘The same fe 
ge month al cepoors |] Src the ce bp ht row suk 
paid. Pp ae 
Third Give Operator, $85 |] Youtave th sume dppetnin you fave 
‘Commercial Land’ Station pda ee ee 
Operator, $150 a month and Ys Gis panel on ithe Iai one fostie: few of 


the positions open to the ‘Certified Radio- 
‘Thousands of splendid big-paying 
ing begging for want of men 


up 
Tiroadcasting Station Oper- 
ator, $135 co 4250 a month. 


Special Opportunity Now Open 


teed for radio expert 
calls wick comet us for our sentents prompe 
{sto make a special offer open to new studenth 
{ora limited time. Through this 
fe your eae, wl he ascent 
ate, nt wll rece 
Extra. cost,” Our new ‘course. in’ Wireless 
‘Telephony. 


Send for FREE BOOK 


We have just prepared a new book which 
i le wih te free norton about the 
al opportunites inthis newest an 

ares groeby peotssion. Ie wil be seat to 
you abtalcty itout cost, “Sead for thie 
ivi wl yo af about how me Bre 

Tor, and help you to get seeure 

fie wonderfal positions open in this fascinat: 
Jng Bed. Maid coupon for this book NOW! 


NATIONAL RADIO INSTITUTE 


From Rags to Riches” 
By the Magic of the 


a “‘Job-Method” Drafting Course 
Ot a 


facing the Tutire wit 
almost rather be the 


0 an underpaid tl were ot of 
Diafaman, confident, 


mete 
earning’ Drating the 
Rnevtrysday oenrrence 


“OF DRAFTING Vi 
1. W. COOKE, Presiden 


Drafting 
Plan 


Reading 
Building 


NOVEL ART STUDIOS, Do. A 7 Eat Cad St, NEW YORE CITY 


EDUCATIONAL AND INSTRUCTION 


Sarena 


aes 
ao abso 
RATE, ees AAP eh 


PLAYS AND ENTERTAINMENTS 


AUTHORS—-MANU! 


ues 


WANTED 


Railway Postal Clerks 
$1600 to 2300 Year 


MEN—BOYS 18 or Over < 
SHOULD MAM COUPON IMMEDIATELY <° 


ou, "aura te 


ene 


‘Steady work. No layoffs. Paid vacations 2... 
‘Commen education sutticient. / 
Fa 


uly, 1923 


Millions Suffer Foot Tortures 
~because of One Tiny 


Misplaced Bone 


FOOT specialists have jut perfected a marvelous new iavention—an invention 
which is instantly relieving thousands of people of their foot pains—and 
which gives one the glorious feeling that he is actually walking on layers of air! 
No longer need you suffer those terrible foot pains that leave you exhausted! 

id burning that make life miserable! 


No longer need you tolerate the ache 


Nor need you suffer those agonizing twinges 
inga torture. For sci 

¥y misplaced bone in the foot. 
Even the slightest displacement of this bone means ter- 

. rible pain. But with this new invention you can gently 

© work this bone back into place, with the result that 

isappears—instanlly—as if by a touch of 


instep that make wall 
real cause of most troubles—a 


every pain 
a magic wane 


How Startling New Discover. 
Relieves Foot Pe 


ILLIONS of people have 
tie mistaken idea that ther 
tore, burning, aching fect 


are due only to the pinching 


of their shoes. Other pains in the 
legs and thighs are wrongly attributed 
to rheumatism, 

But Science now proves that 99 of 
every 100 foot pains are caused by a dis- 


stragalus bone—a 
mall bone at the top of the foot arches 
le weight. 


placement of the 


bone, tinder the weight of the body, 
then forced out of place.” The result is 
fallen aches ei 

Nea nce really the “wagon 
springs" of your body.” They "give" 
every time your weight falls on the foot, 
thus absorbing the shocks of walking. 
But when the astragalis bone gets dis: 
placed, the arches instantly" lose theie 
Springlike realleney. "As.a result, when 
ou wall the whole weight of your 
body alls solidly on the delicate bones 
and’ muscles of” your fect, causing’ all 
sort foot minty” Just as a ato 

ithout springs - would. soon 
wn, a0 iti with your feet,” The 
become twisted out of place, sensitive 
are placed. under terribly unnatural 
its and delicate nerves are tortured. 


How New Invention Works 


‘The old way of treating fallen arches made 
no attempt to bring permanent ‘cute, The 
Shey wate, merely Tverd to pion by 
ting hard; unyichding byaces or propa. These 
were merely "crutches," for when removed, 
the arch fattened out again. ‘Then, being 
Tigi, they did not abworb the shocks of walle 
ing. It was just ns if you placed a huge rock 
between the springs of a wagon. ‘Thele worst 


{ul however, was that instead of strengeh= 
frig the fot mance tha “upport he 
frches, these rigid props actually weakened 
them, "because they” not’ exercise the 


‘muscles, 

But how, diferent i this, marvelous new 
invention! It is made of Russian Sponge Rub- 
ber, and is in the form of a wonderfully light 
and springy pad, scientifically formed to the 
‘natural arch. it can be slipped into any 


Srenehens ond bs 
and rated leaments 
Brcom 


ie the supports then "wee 


the arches and 
entists have found the 


Note the Instantaneous Results! 


Uabed neh bpm a 
te are inatanty tothe all 
iy. And trey scp You ake 


styled shoe, yet were it not for the wonderful 
comfort and Buoyancy” that it brings, you 
ould never aware ots presence” 
resilent rubber at once raises the fallen arch to 
its natural position, gently working the dite 
placed astragalus bone back Ynto place. ‘This 
Tnstantly: releases the pressure onthe sexe 
sitive nerves and blood ‘vessels, and takes all 
Strain off the weakened muscles. 


Bring Permanent Relief 


At the same time, as this light and springy 
rubber yiekls to your weight, i reproduce, 
fracly the natural spring of your arch 
Ts constant compression and expansion with 
every step stasagtsexercnes and strengthens 
the muscles in aatural way-—thus quickly 
Heiogiog tack “their aitne vigor and 
Strcoath 

“The, beauty of it all is chat results are 
Suc on thew wenwerfal supports all gaat 
put on thee wonderful supporte all pain 
Tanishes ‘snd walking. becomes ‘an actzal 
Please. 


Corrects the Trouble and 
tains Instantly! 


«Emily ae nt troubled with your 
feet, you the Ruslan Spaoge 
Rubber-Arch ‘Suppor of tremendons 
Value. “Thousands of housewiven ces 

Sein anthers fo hat with hn 
fupports they can stand or wal alla 
long wi out the least bit of fatigue, a 


Send No Money 


Many people have paid 
high a $208 for’ ihe epee that 
‘Arch Supports for an astonishingly amall 
fraction of this amount, 

Furthermore, you do not risk one 


penny: in trying them, for alter ive 
ays you are not more than <elighted 
wih he imrovement i your et ur 
refunded (eee 
Don't send a cent. Simply ill in the 


coupon, being sure to give th exnet sige 
ff your foot ss instructed. below. Don't 
Hreditate to order by mal, for every day 
we it hundreds inte way.” When the 
Postman brings you your supports 
fay hn she aang ow peo 88 
{oe ew cots pongo i al payment 
Slip the mupports into. your” shoes, 
Wallon them. "See if you are not amaze 
at, the wonderful relict and comfort they 
tring. This special low price f being male 
{or tmiroductory purpones ony, and may never 
beoffered again.” So mail the coupon today 
Rowand sy Good: hye to fot puns tree 
THOMPSON-BARLOW. CO, "ines, Dept 
$47, 43 West 16th St, New York City. 


LOW PRICE INTRODUCTORY OFFER COUPON 
\\THOMPSON.BARLOW CO., le. 


Dept. 347, 43 West 16th Street, 
New York 
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How invention is now being 
taught as a science 


How fifteen famous inventors heeded Edison’s advice that “invention should 
be taught as a science” and are now showing hundreds how to develop their 
latent inventive ability through a fascinating new, easy home study course 
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DR. C. W. KANOLT, of the Low 4 
‘Temperature Laboratory, United States 

Bureau of Standards, who has succeeded 
in manufacturing solid hydrogen at a 
temperature of 434° F. below zero, only 25 
degrees above absolute zero and probably 
the lowest and coldest temperature ever 
reached in the United States: 

“Liquid hydrogen is the lightest fluid 
known. A cork sinks in liquid hydrogen 
because it is threo or four times as dense 
‘as this fluid. From the liquid form, the 
transformation to a solid is only a single 
step and relatively easy. The fuid is 
reduced to a lower temperature—about 


11 degrees on the thermometer seale— 
by rapid evaporation. 

“Solid hydrogen resembles ice or snow 
and is extremely light. It is difficult to 
reserve hydrogen in a voli frm for any 

juration of time.” 
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ynce about American by nature in much the same way 
is that 872 of 1000 | that men make glass. 

‘women answered, without qualif- “The phenomenon is known to 

cation, "Yes’ as to the happiness have occurred at a number 
I of their married lives.” hhigh points in the United States.’ 
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The Circus—A Mechanical 
Wonder Show 


Thrills Made to Order from Levers, Pulleys, and Wheels 


By Fred Warrell 


Superintendent, Ringling Brothers- 
Barnum ® Bailey Circus 


HE lions roar. ‘The elephants 
trumpet. The clowns cavort. The 
performers are garbed in glittering 
‘spangles. Add the smell of animals 

1d tanbark, and you have a circus in full 

sawing. 

Yet fow of the spectators realize that 
mechanics make the scene possible—that 
without mechanical magicians the circus 
of today could not exist. Behind its dax- 
sling splendor and delightful odor is highly 
organized mechanical ingenuity. 


Circus “Magic’ Based on Mechanics 


‘When you consider that the personnel of 
four circus this year includes 1786 persons, 
{in addition to all the animals of the me- 
nagerie, wagons, and paraphernalia—equip- 
‘ment enough to fill 100 railroad cars—the 
detailed task of transporting, loading, un- 
louding, and assembling such'a huge outfit 
‘seems almost miraculous. What makes it 
‘Pouible is mechanies. 

Most people never think of machinery 
when they think of the circus. ‘That is be- 
cause about a tent show is a rarefi 
Pherw of splendor, which knows n 
‘and no tomorrow. "But behind it 
five fundamental mechanical prineiplesupon 

h the business of the modern circus is 
built and upon which its succes depends: 


atmos 


‘The lever principle we use 
{in our stake pullers; the pulley, 
in the block and fall; the 
wheel and axle, in turntable 


the screw for jacking up mired 
wagons. Behind our successful 
and most spectacular acts is an 
elaboration of one or more of 
these same principles. 

Take for example, Buck 
Baker, the star clown, whose 
trick sutomobiles are’ known 
wherever the circus is known. 
He depends almost entirely on 
machinery to throw his audi- 
ences into spasms of mirth. 
More than 20 years ago Baker 
made the crowds laugh with 
his trick bicycle. In those 
days you may have seen him 
in a parade, nonchalantly rid- 
ing his bicycle on its rear wheel 
with the front wheel spinning in the air. 

Baker developed and elaborated on that 
original idea, using first a bicycle then an 


| 


‘hat rears on its hind wheels and obeys his call 


automobile, until today his trained flivver 
is one of the most amazing properties in the 
‘show. He has invented more than a score 
of clever devices for this ear, each one of 
which required expert mechanical skill, 
‘The flivver appears almost human. It ean 
run on its hind wheels, go backward or fc 
ward, start and stop without a driver, come 
when it is whistled for or called, rear up 
Mike a horse and squirt water from its 
radiator, Finally, as if seized with a sudden 
fit, it seems to ‘blow to pieces without 
actually damaging itself. 


Baker's Tricks Prove Valuable 


‘When Baker first devised a counter- 
weight to make his car run on its hind 
wheels he found that the gas wouldn't run 
uphill to the carburetor. He built an 
auxiliary gas tank in the radiator. ‘Then he 
found that the oil ran out of the trans 
‘sion box. He installed a special 
‘washer arrangement to make it run back 
in, But his crowning 
wwention of blank cartridge guns, 
operated on the principle of the spring rat- 


release fastenings at the right moment 50 
that the car seemed to blow to pieces, 

‘One of Baker's best stunts is to stand off * 
about 50 feet from the ear and call it to 
him. Just how he makes the flivver obey 


is his own secret. “It's just a simple 
matter of mechanics,” is all he will say. 
Fram experiments with this trick car 
Baker has perfected an automobile hoist 
that is now on the market. In repairing his 
car on the lot at Memphis a couple of years 
a 


ae 
‘ago, he raised it on its back wheels. The 


idea came to him that 2 device for tilting 
cars in a similar manner would be extremely 
valuable in garages or repair shops; 0 he 
invented the hoist, 

‘With the help of the boss electrician, 
Baker also built miniature fire devart- 
‘ment, used in the show. He worked on 
this for four months last winter. The fire 
trucks are complete in every detail, with 
four speeds, self starter, electric light sys- 
tem, and engine for throwing a stream of 
water from a two-inch hose. Besides 
amusing the crowds, the apparatus actually 
affords fire protection during 
the show, Now Baker plans to 
improve the miniature trucks 
and put them on the market 
as fire protection for large in- 
dustrial plants, 


Thrillers Made Safe 


Just as inventive genius has 
developed Baker's clown act, 
fo has it improved and safe 
guarded almost every act in 
the show. You go to the 
circus to watch the animals 
and performers; but actually 
our mechanics are the show, 
‘We couldn't operate without 
them. 

Consider the animal acts 
that have been our stand-bys 
for years. Once our’ chief 
problem was to offer something new each 
year, Now our mechanics supply the 
novelties. You have an expert mechanic 
to thank for your amusement in watching 
bears ride bicycles. ‘This expert worked a 
year making one bicycle. His difficulty 
was to build a wheel light enough to be 
handled by the bear, strong enough to hold 
the animal's weight, and at the same time 
‘one that would fit. 'A bear ean’t bend over 
Vike @ human on'a bicycle. He must sit 
‘upright—really stand. The seat, handle- 
‘bars and pedals had to be designed care- 
fully to suit him. The position of the 
handlebars, made in the shape of small 
forks in which the bear lodges his paws, 
and of the pedals, in the form of wooden 


aiding the dog in his work. 
‘The first “living statue” acta staged by 
the circus sometimes were spoiled by the 
jerking motion of the old style turntables 
that threw the horses and riders out of 
their rigid balance. To overcome this, 
‘we went back to the old wheel-and-axle 
principle of mechanics and created a table 
mounted on a platform made of angle 
iron, The apparatus is operated by 
‘means of a crank and ratchet engaging a 
circle of pins that turns the top on roller 
bearings. The thing is so nicely balanced 
that a man concealed beneath it ean operate 
it with one hand at a slow, even speed. 
Mechanics have been ‘responsible, too, 
for the safety and perfection of modern 
aerial acts, As these acts became more 
daring with an increasing number of per- 
formers, we found that the old style avpa- 
ratus wouldn't do. This was proved in 


chanics of a triple block and fall, which in 
turn is hauled on by a double block, so that 


fone man can exert a pull of several tons. 

Much unnecessary labor as well as 

of accident have been eliminated by this 

‘method, since ropes are easily inspected. 
‘Another accident that taught us a lewon 


1 tape mousing over the hook 
appearances it was absolutely 
night, however, the ring 

t of the hook and was supported 
‘When Beatrice 
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she fell 35 feet. She was in the hospital 12 
‘weeks and that was the end of the hook- 
and-mousing arrangement. In place of 
hhooks we now use wire loops fastened into 
the iron strap of the block. 

“Mechanics again came to our aid when 
wwe pat on our big soap bubble spectacle, 
‘The idea was to have a large egg-shaped 
float on which about a dozen girls would 
stand and blow bubbles up to the crowds, 
We found we couldn't make suds fast 
enough in the ordinary way to supply all 
the girls, 90 we invented a machine to mix 
the suds. This consists of a motor con- 
‘ealed in the float which blows air through 
Pipes into a trough filled with soapy water. 
The machine can make enough suds to 
supply a hundred bubble blowers, 

‘Similarly, it is mechanical ingenuity that 
enables us to remove no quickly 
the big. steel arenas in. which 
the lions and tigers perform at 
the opening of the show. ‘These 
agen are made in sections 16 
fect high by four feet, wide. 
‘They are fastened together by 
special clamps that make the 
‘whole structure secure without 
the use of bolts or nuts. ‘The 
clamps cannot be loosened 
unless they are tapped in a 
certain way. While they hold 
ax solidly as welding, they may 
be removed in about. a second, 
ordi the’ speed. necomary 

et the cages out of the 
ring for the next net. 

Many people regard the circus as a make- 
shift amusement enterprise, here today and 
fone tomorrow. Asa matter of fact, it a a 
highly organized business, the transitory 
nature of which depends primarily on the 
mechanical efficiency of ite workers and 
their inventive geniun 

For example, it would be imponsible 
without mechanical skill simplified to the 
last degree, to conjure up a large tented 
city from a vacant lot in three hours! 


How the “Big Top” is Erected 


In the old days, with a small tent, the 
boss canvasman had little trouble putting 
the show up by hand in one pioce. As the 
tents grew in size—today our big top in 610 
feet long by 210 feot wide—new methods 
had to be devised. Our big top now con- 
‘sists of 18 sections of canvas, the size of the 
ccenter pieces being 100 by 60 feet. With 
their iron rings and ropes attached, each of 
these sections weigh 1600 pounds when 
dry and more than 3000 pounds when wet 
‘We lace them all together on the groun 
and hoist them mechanically ax one piece, 

Our boss canvasman uses the block and 
fall exclusively for this work, employing a 
crew of 190 men, The first thing he puts 
up is the “king” pole—the first of the center 

poles. This is the key for all the 
hemp girders of the circus tent. 
We use ropes for girders, where 
other builders use steel ot 
‘wooden runners, 

The king pole is hoisted by 
means of a series of “bull” poles 
driven into the ground to form 
an abutment and also an anchor- 
age for the block and fall. ‘The 
pole is raised a little way by 
hhand and then the block and fall 
pulls it up. The king pole then 
acts as a derrick by which the 
other five center poles are raised. 

Each pole is encircled by « 
bail ring to which the canvas of 
the big top is fastened. ‘The tor 
is then run up by block and fall, 


¥ July, 1928 


‘When the tiger leaps the hurdle in the 
Dig eage, spectators can enjoy all the 
thrills without fear of dancer, thanks 
toa cleverly devised clamp that fastens 
the sections of steel bars together 
tiecurely without bolts, as shown in the 
inset. ‘The picture shows the cage 
during practice, without the top bars 


the mechanical stake driver and sledge 

crews in the mean 

anchor stakes to hold the tent eanvi 
‘As soon as the big canvas clears tho 


tind, the mgt uy. We use 
fist three 


re fastened together 
0 up like magie. Wh 
they are as strong as any grandst 
cause they are built on the same mechani- 
cal principle, In all our experience they 
never have collapsed, 

Accompanying the seat crews beneath 
the rising canvas are the electrical crews, 
Electricity long ngo replaced the flaming 
gas torch in the circus lighting system. 
Cables from the four big generators we 
carry with us on wagons are strung into the 
tent and leaders are fastened to bail rings. 
‘These rings carry the lights overhead and 
the whole lighting system is up in a jilly. 
‘The electric calliope is plugged in, the fans 
are connected, and we are ready for the big 


for the circus are x new de- 

r. When we sought to 
obtain a fan that would throw breezes in 
every direction, electricians told us no such 
‘fan could be manufactured. Our boss elec- 


‘wasn’t satisfied with that answer. 
wanted the fan so badly that he in- 


t 


vented one himself, and had 70 of them 
made for us by manufacturers of electrical 
(urn to page 83) 


i 


{Spread on the ground and fastened to the poles through 
above. Finally, the top is hauled up the poles and anchored by as 
Sakedriver, Meanwhile the seats are being erected by crews of workmen 
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Pumping a River out 


=e z 


of a Mine 


1] 


tere, was formed 
‘when flood waters 
Broke through the 
slate roof of the 
imine, flooding the 
‘workings 


HEN flood waters of the Big 
Muddy River suddenly roared 
through a break in the root of 
Coal Mine No. 9 at Murphysboro, southern 
Miinois, a few months ago, engineers said 
the mine was doomed. The workings were 
flooded with a billion gallons of water. A 
lake, covering about an acre, rested above 
the ‘underground chambers at the point 
‘where the break occurred 

Tt looked as if 900,000 tons of high grade 
Murphysboro coal ‘and at least $50,000 
worth ‘of mine machinery and trackage 
were lost. 

But nobody had reckoned on the ingenu~ 
ity of W. J. Jenkins, general manager, and 

L. Moorman, chief engineer, of the Con- 
solidated Coal Co., of St. Louis, owners of 
the mine. “While engineers smiled at their 
nerve, they set out to hoist and pump the 
river out of their mine! 


Owners Invent Salvaging Process 


‘And they succeeded. With ingeniously 
devised hoist boxes, each holding 700 gal- 
ons, and with electric centrifugal pumps, 
they dipped and pumped that billion 
gallons out, at the rate of about 5,000,000 
gallons every 24 hours. 

Previously, with layers of brush, timber, 
mattresses and éarth, they had plugged the 
deep hole in the mine roof formed by in- 
rushing waters, With timbers, earth, and 
hay, they also solidly blocked’ the under- 
ground passages leading from the hole in 
the roof, making the mine practically water- 
tight, even while the small lake remained 
at the surface above. 

‘The ingenious apparatus used in dipping 
the river out consisted of two 700-gallon 
water boxes, each equipped with a bottom 
flap valve, ‘and a hinged end gate that 
opened inwardly by a double crank 
mechanism. ‘These boxes were hung in the 
hoist shaft and lowered alternately into 
the flooded workings. The filling and dis- 
charge of the boxes were automatic. 

For two months the boxes were in 


Novel Water Hoist 
Saves 300,000 
Tons of Fuel 


operation 24 hours a day, making an aver- 
age of three hoists a minute and discharging 
about 3,000,000 gallons a day. In addition, 
an electric centrifugal pump mounted on 
platform in the airshaft ejected about 
2,000,000 gallons a day in a steady stream, 
‘As soon as the shaft bottom was clear of 
water, three steam pumps near the shaft 
were reclaimed and put in operation and two 
more centrifugal pumps were installed. 
‘The machinery has been recovered, and 
tthe 300,000 tons of coal is now coming out 
of the shaft at the rate of 1000 tons a day. 


U. S. Senator Capper on 
Pedigreed People 


EDIGREED families. 
Blue ribbon fathers and 
mothers. Prize babies. 
Blooded human stock. 
Science, in developing better 
herds of animals, has perfected 
a highly efficient system of 
registration and breeding. But 
what about the better human 
family? Our records, our pedi- 
are limited at present 


ees, 
ereely to the family Bible and 


the Social Register. 


In next_ month's issue of 
POPULAR SCIENCE. MONTHLY. 
Arthur Capper, of Kansas, 
leader of the farm bloc in the 
Senate, will describe a remark- 
able experiment his state is 
making in eugenics—the science 
of fitter families. 

For years Senator Capper has 
worked for the welfare of Kan- 
sas. When he speaks of Kansas, 
he speaks of his own, and with 
authority. 


Above, the 
‘water boxes 
hoisting 3,000,000 

‘aay from 
the flooded mine. 
The boxes, equip: 
ped with flap 
Valves, were tow 
ered down the 

‘mine shaft 


Opening in Stair Partition 
Averts Collisions’ 


Bu fl 


‘Showing how hole saves a collision 


HARP turns on stair landings are 

times the cause of serious ac 
dents in factories and other buildings in 
which many persons have to use the stair- 
ways. 

A busy‘ employee, earrying a heavy load, 
hurries around the corner and collides 
with a man descending from an upper floor, 
because he did not see the man in time 
to avoid the accident. 

If a hole is made in the partition t 
tween the two fights of stairs, those gok 
up ean see and be seen by those com® 
down and collisions will be averted. 


Will Power—Man’s Best Ally 


New Science Reveals that Health and Success Depend Largely 
on Ability of the Mind to Summon Reserves of Human Energy 


By James J. Walsh, M. D., Ph. D. 


Professor of Physiological Psychology, Cathedral College, New York 


HE other day, when 
Christy Matthewson, one 
of the greatest baseball 

pitchers in history, returned 

after n long absence to his old 

‘haunts at the Polo Grounds in 

New York, he was greeted as the 

hhero of a contest eclipsing even 

those famous diamond battles 
of old, when he pitehed the New 

York’ Giants out of many a 

crisis. 

Tt was the contest of one man’s 
will power against disease, 

At the pinnacle of his fame, 
“Matty” left the baseball dia 
mond to grapple with the most 
relentless opponent of his eareer 
—the great white plague, He 
returned victorious, as part 
‘owner of the Boston club of the 
National League. 


Why Matthewson Won 


His dramatic “comeback” was 
just one more striking demon- 
‘stration of what will power can 
‘accomplish for the man who 
‘makes up his mind to do a thing. 

How did Matthewson win 
where countless others have 
failed? 

‘Simply by calling on latent 
reserves of energy within him- 
self — by exerting sheer will 
power to tap successive layers of 
hidden and unsuspected strength. 

“Tuberculosis always takes 
the quitters first,” he heard his 
physiciana say. 

“Matty” simply refused to be 
a quitter. 

Every baseball fan knows of 


exertion of the will is quite im- 
possible, That is because they 
never have tried seriously to use 
their wills. But athletes know 
that in striving for new records, 
they must train not. only. thelt 
muscles, but their wills as wel, 
if they ‘are to accomplish what 
they set out to do. 

William James, noted pro- 
fessor of paychology at Harvard 
University, used to emphasize 
the place of the will in human 
life by referring to what is known 
{in athletics as “second wind.” 

In the course of training, 
nearly every athlete reaches 
point where, having run a cer 
tain distance or accomplished 
certain feats, he seems unable to 
do more. “His. breath. grows 
short, 1 sense of tightness comes 
around his chest, his heart 
‘seems to be crowded, his feet be- 
come heavy. He feels as if he 
must give up. 


“Second Wind" Explained 


Here in the crucial test, If he 
lacks the mental stamina of an 
athlete he will give up. It he in 
tunable to exercise will power to 
draw further on hia energy re- 
sources, he never will become a 
succomful athlete. But if he 
pushes on, confident that his 
heart, lungs and other organs 
are in good condition, and deter- 
mined to go the limit. of his 
Borers, remarkable thing hap- 
pena. His breath begins to come 
on an ‘uphill ght against ow ae tee i 

part owner of the Boston club of the ‘National League Salar the tightness around his 
nn to'nct with leas effort, his feet 
of how succens in everyday work and play—in the grow lighter. ‘He discovers all at once that 
pitched his team to vietory matched the workshop, in the fice, or on the athletic he ean go on for another prolonged period. 
Dower of his will against disease. It was no field —aa itis in the fight of science against He has his “second wind.” 

foft job for him to renounce a spectacular disease, Most people believe any such Marathon runners sometimes get a third 
career; to live a recluse life out ‘and even a fourth “wind,” con- 
of doors in, the bitter cold of finwing on their course when it 
‘winter and in the heat of sum- ‘would seem humanly imposible, 
mer; to eat what he didn't like; Us recently we knew as little of the | And, strange toay, this drawing 

hi 


to obey physicians’ orders; to uman mind asa lightning bug knows | upon the deeper layers of unsus- 
Keep from worrying, and even to pected energy, leads not to ex- 
deny himself the news of chi of electricity. But modern science is | haustion but to larger usefulness 
pioaship ball games, Buthehad | discovering in it resources of hidden power | and availibility of natural ener 
the will to io through with it; | that hold the secrets of happiness, health, | ties, 
and he won 4 This was proved by a com- 

‘This ability to lay ga of ‘and success. mittee of eminent physicians 


secret storehouses withi In the series of articles, of which this is the who examined contestants in the 
felves—this quality we eall will | second, Doctor Walsh, one of America’s most | recent American. marathon at 
Byresorcsing i wevcan atin | noted physicians, tells what scientists are | fon riveaied that the runner 
health, happiness, and success in learning of these unseen forces. He shows suffered no ill effects from their 
their fullest measure. how we can control and use them. 25-mile grind. More significant 
Re gore Next month he will write on autosuggestion. | Sl, j00¥5, yan no, trace, of the 
mean is, “making up our will.”” He will tell what it means and in simple ‘bugaboo of athletes was proved 
This “making up our wil” and | terms will show how the average person can | t be a myth by comparative 


using it as a whip to drive the 
body beyond the point of first 
fatigue is as much a factor of 


‘X-ray photographs of the run- 
hers’ hearts at the start of the 
race and at the finish. 


use it scientifically to get the most out of life. 


One of the most interesting disclosures 
of the test was that the winner, Clarence 
De Mar, although possessing umasual wind 
power, had less off than other runners who 
Finished far down the list..This tended to 
prove that’ in the exertion of driving 
the body's physical 
strength is secondary 
to will power and that 
a man of ordinary 
Physique “often can 
Achieve goals far be- 
yond his apparent abil- 
ity if he exerts the 
strength of wil. 

‘Most of us fall to put 
forth our best efforts 
because we do not train 
‘our wills to accomplish the utmost 
that they ean. We stop at the first 
barrier of fatigue. In matters of 
health, this becomes very important. 
‘The man who has failed to develop 
‘hin wil a9 reinforcement against the 
inroads of disease, often gives up and 
dies, where another man, by tapping 
his deeper layers of energy, not only 
conquers the disease but lives on for 
‘many useful years. 


ment, 
that the patient who gives up is the 
hhardost of all to cure. 

In pneumonia, this will 
extremely important; for 
‘of the disease tends. to 
patient. Rapid breathing, and a 
‘that is laboring to pump blood 
congested lung are 
‘symptoms that terrify any 
but the strong willed. By 
preventing the. patient's 
‘using his vitality to the 
beat advantage, the fear 
itgelt may be the actual cause of death. 

Overcoming of disease is only one 
phase of the application of. will power 
in the business of living. 

Consider your own case for a moment. 
Go over in your mind the things you 
‘shirked or left only half done today beeause 
they were hard. Ask yourself whether you 
put your best effort into your tasks. ‘The 
result of this self-examination may surprise 
you, 


live is 


is 


Wishing and Willing 


I have talked with young men who 
believed they were putting their best into 
their work, yet complained that they were 
not attaining the success they believed was 
their due. On close questioning I have 
found invariably that they were accustomed 
to do well the things they enjoyed, but that 
they shirked the part of their duties that 
required effort. They just couldn't fore 
themselves to do the disagreeable things. 
‘Assalesman I know was a typical example 
of this class. He had exceptional ability 
and closed a high percentage of his pros- 
pects; but he never headed the list of sales- 
‘men of his firm in amount of business. In 
talking with him, I discovered the trouble. 
He was in a rut.’ He had formed the prac- 
tice of limiting his work to certain hours, 
beyond which he could not work. He 
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‘cause he lacked the wil 
power to do things he 
‘didn’t like to do, such 
as working after 4 r. 

and before 10 a.m. He 
made up his mind to 


work harder; to extend himself. The result 
‘was that he discovered he could call on 
many more prospects in one day than he 
had believed possible. 

Many inventors are like this salesman. 
‘They conceive wonderful ideas and half 


Machine to Test 
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Popular Science Monthly) 
‘work them out. ‘Then they shelve them, 
always intending to complete them, but 
never exercising the will power to overcome 
the obstacles that caused them to "put off." 
‘The popular belief that a man must have 
a strong body to have a strong will is erro- 
neous. Theodore Roosevelt was somewhat 
delicate and weakly as a boy. Only his 
indomitable will enabled him to use every 
‘energy and to rise to & position of extraord- 
nary power and influence, 


Will Power in Marathon Dance 


Sometimes the force of an original idea 
will stimulate in a person the sudden devel- 
‘opment of amazing will power, During the 
recent craze of marathon dancing, num- 
bers of young men and women who never 
before had exhibited any great amount of 
Teserve energy, proved, under the stimulus 
of the idea of endurance, to have powers 
that no one, least of all themselves, ever 
thought they had. Will power gone to 
‘waste, perhaps, but will power, none the leas, 

‘Most of us'fail to distinguish between 
wanting to do a thing and wishing to do it, 
Indeed, many persons, when they say ‘I 
want to do a thing,” mean they would like 
to do it, but they feel that they cannot do 
it, ‘That is why M. Coué, the druggist 
‘healer of Nancy, France, declares that when 
‘the will and the imagination come in con- 
fict, the imagination always carries off the 
victory. What he really is referring to, 
however, is not the will, but the “wish” to 
do something with the feoling already half 
aroused that it cannot be done, 


Extent of “Will Cure” 


Coué's successes in healing by autosug- 
gestion simply show what can be accom 
plished by will power once a person's mind 
is brought into a favorable condition for the 
‘employment of it. Patients who had been 
miserable apparently were restored to 
health by Coué, after their wills had been 
aroused to enable them to throw off their 
‘afftiction, 

‘The average person ean cure almont any 
common ailment if he will really set his 
will to the task, “He may not be able to 
ccure cancer or organic disease in this way, 
bbut he can cure most of the functional dis: 
‘eases and relieve xymptoms, even of the 
‘severe organic affections. 

And—anybody can cure his own laziness, 
at least. ‘That is one of the most important 
cures in lif 


Blazing the Trail for Polar Airlines 


Daring Explorer Attempts to Fly 2000 


Miles across Frozen Arctic 


Jump; May Shorten Travel Routes 


HE whole world thie summer ix 
watching with interest the daring 
attempt of Capt. Roald Amundsen 


1000 miles across the froxen wastes 
forth Pole without a stop. 

If the famous explorer succeeds in jum 
ing by airplane from Point Barrow, 
Alaska, to the island of Spitzbergen, just 


north of the Scandinavian peninsula, he 
will have opened up an Arctic airline that 
will shorten transportation distances 
from North American cities to Europe 
and Asia by thousands of miles 

While flying experts are predicting 
fan era in which travel by air will be 
fas commonplace as travel by water oF 
{land is at present, it remains to be seen 
| whether airships ‘will be able to use 
shortest routes between various points 
fon the globe or whether they will be 
obliged to follow the longer routes in th 
temperate zones, Should Amundsen be 
table to jump from the eastern to the west- 


fem hemisphere over the top of the world 


through a land of ice and snow, where a 
forced landing means almost certain death, 
the problem will be solved, 

At this writing Captain Amundsen was 
reported proceeding by dog sled from 
Nome, Alaska, to his base of departure at 
Point Barrow. His plan was to make use 
of the summer solstice, when the sun shines 
24 hours a day in the arctic regions. He 
‘expected to hop off on his non-stop journey 
ome time between June 20 and 28 

In the 2000 miles between Point Barrow 
and Spitzbergen lies a territory covered 
with glaciers 2000 feet deep. Between 
Spitsbergen and the northern coast of 
Siberia is a vast area that never has been 
explored. While Araundsen’s immediate 
purpose is to explore this region, the suc- 
‘cessful termination of his flight is expected 
to have far greater results commercially. 

By the arctic route, the traveling dis- 
tance from Sun Francisca to Petrograd, 
Russia, which now is accomplished by way 
of New York and across the Atlantic 
Ocean, would be reduced to 5300 miles— 

hort cut of 2200 miles. In making the 
journey, the longest single jump through 
the polar region would be 2000 miles, ax 


in One 


compared with the 3000-mile distance by 
water from New York to Europe. 

‘The success of polar ftight will bring 
all of the world’s great cities closer together 
commercially. While at first glance it 
‘might seem shorter from San Francisco to 
Cairo, Egypt, across the Pacific Ocean, 
actually 1500 miles would be eut from the 
Journey by crossing the arctic regions 


D200 gues from hay 
fever? One out of every 
100 Americans do, and yet 
some people think it is a 
joke. 

William M. Patterson, 
chairman of the executive 


committee of the United 
States Hay Fever Association, 
has prepared an unusually 
informative and helpful arti- 
cle on this important sub- 
ject for the August issue of 
POPULAR SCIENCE MONTHLY. 


‘by Amundsen to be practical 


The newly discovered goldfields of 
northern Siberia would be 2400 miles 
nearer New York than at present. Amazing 
progress in the science of aviation may 
make it possible to tap this rich territory 
that now lies practically idle because of its 
inaccessibility. 

‘The shortest air route from London to 
‘Tokio is at present 6300 miles. A thousand 
miles could be eut from this tedious journey 
ian airplane line were established over the 
North Pole. Similarly, the distance from 
Chicago to Archangel, the most northerly 
‘could’ be shortened by at 

‘Archangel is closed com- 
ge part of the year because 
plane ean keep Russia's only 
‘western seaport open the year around, 

Looking into the future, aviation experts 
are confident that towns in the polar region 
eventually will develop into great centers 
of air transportation rivaling in importance 
the world’s leading shipping ports of today. 
The inhabitable shores of Greenland, the 
northern coasts of Alaska and Siberia, ax 
well as such islands as Spitebergen and 
‘Wrangel, may soon become busy halfway 
stations for intercontinental air lines, 
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Coastto- Coast Air Mail—28 Hours! 


Record Non-Stop Flight Hastens Day and Night Postal Service 


By Norman C. McCloud 


ETTERS mailed at New York at noon, 
delivered in San Francisco the next 
evening! 

When the two army flies, Lieuts. Oakley 
G. Kelly and John A. Macready, recently 
Janded at Rockwell Field, San Diego, 
Galif., completing a non-stop transcon- 
tinental airplane flight of 2600 miles from 
Hempstead, N. Y., they did more than 
establish a hew world long-distance record. 
‘They did even more than herald a new 
‘epoch of long-distance commercial trans- 
portation by air. 

By piloting the four-ton army mono- 
plane T-2 from ocean to ocean in 26 hours 
and 60 minutes, they proved conclusively 
that all-night air transportation over land 
is entirely practical. And in so doing, they 
proved the immediate feasibility of Uncle 
‘Sam's plans for the establishment of trans- 
continental air mail service on a definite 
‘schedule of 28 hours, as had been predicted 
by Brig. Gen. William Mitchell, 
assistant chief of the Army Air 
Service, 

Viewed simply as a sport con- 
test, the feat of Lieutenants Kelly 
snd’ Macready is a spectacular 
triumph for American aviation, 
which now holds the world’s 
records for altitude, speed, dis- 
tance, and sustained flight.’ But 
ita real significance lies in its com= 
mercial value, Figuratively, they 
have shrunk the United States until, 
viewed in the light of transportation 
distances, it ia a mere township in 
size compared with the United 
States of stage-coach days, and one 
sixteenth the size of the United 
States of fast mail trains. 


Beacons Guide Fliers 


In the black of night, while the 
250-horsepower Liberty motor 
hummed along without” faltering, 
these two army airmen guided their 
plane above maze of confusing 
lights below them, by means of pre- 
arranged flares. ‘Thus they proved 
the soundness of the government's 
plans for lighthouses, established at 


Intervals weroas the continent to 
‘guide air mail fiers. 

‘And ao, with full assurances of 
‘success, Uncle Sam is now complet- 
ing preparations for the establish 
ment of day-and-night scheduled 
air mail service between New York 
and San Francisco, This service 
probably will be established before 
tthe close of the summer. 

Leaving New York at noon the 
‘mail planes are scheduled to reach 
Chicago, Il, in the 
‘evening; Omaha, Neb., 
at midnight; “Chey- 
ene, Wyo., at dawn, 
and San” Francisco 
toward evening of the 
second day. This sched- 


ule calls for about 1000 
miles of night flying, 
he total” time fr 

toast to coast being 28 
hours. Citic along, che 2600-mile route covered by Lieutenants ely and Macreay in their transcontinental 
‘The pilots will be fight are indicated above. The official time from Hempstead, N. ¥. to San Diego, Calif., was 26 hours, 50 minutes 


nal fields, In addition, | emer- 
‘gency fields will be lighted overy 25 
miles along the route, Au a result, 
millions of people in the Middle 
West nightly will witnem an arti- 
ficial aurora borealia that will be 
Visible for 60 miles from the 
nighttime terminal fields, 
cago, Iowa City, Omahi 
Platte, and Cheyenne. The beacons 
‘at these fields each will have 600,- 
(000,000 candlepower, ‘The light 
will swing around three degrees 
above the horizon, throwing a 
strong beam at the rate of three 
revolutions a minute, The smaller 
beacons at emergency fields will 
throw a light of less intensity ina 
circle, They will be visible for 80 
miles, 


Sky Trafic Lights 


As a final safeguard, flashing traf- 
fic lights, like thove on city streets, 
but directed toward the skies, wil 
be located every three miles along 
the line of flight. Thus on a clear 
night, the air mail pilot 7000 feet up 
will see a narrow line of light stretch- 
{ng for miles over level prairies, 
It is estimated that the pilote will 
ordinarily fly at an altitude that 
‘will enable them 
to volplane to. the 
nearest. emergency 
field at any point on 
the route, if 
the engine 
should go 


v July, 1923 


“New York City's $70,00,000 


year night 
power would produce aa touch ight i ls la 


ed, at one tenth the cost 
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Rivers of Cheaper Light and Heat 


By T. Kennard Thomson 
Noted Consulting Engineer 


Guince in about to open the door that 


release from the waterpower re 
sources of the country 80,000,000 
horsepower of energy, enough to heat and 
light the homes and turn the wheels of 
the nation. 

One obstacle only stands in the way of 
utilizing the tremendous power flowing in 
our rivers—that is the Inck of a practical 
means of transmitting electri 
high voltage for long distances. 

‘Already current has been transmitted 
for a short distance at 1,000,000 volts. 
Dr, Charles P. Steinmetz, electrical wizard, 
{id it recently in an experiment. He pre- 
dicts that the same feat soon will be com- 

I. 

power can be carried 
long distances without waste, engincers 
‘aay, the power problem of the nation 
will have been solved. Coal famines 
will be unknown because coal will 
cease to be the important factor in the 
production of power. 

‘The total water-power resources of 
the United States have been estimated 
ft 80,000,000 horsepower, the eq! 
Tent of 800,000,000 tons of coal a year, 
‘or 200,000,000 tons more than the 
total amount of coal mined in the 
country annually. ‘Thus it is apparent 
that water alone can supply our power 
needs for years to come. 

‘At present, current is carried several 
hundred miles at a voltage of 250,000. 

‘When it ean be carried 2000 miles 
at a voltage of 1,000,000, the seattered 
hydroelectric plants that nowservelocal, 
needs ean be hooked up in one huge 
power project and, with new plants to 
be erected, can put to commercial use 
all the water power in America. 


‘This plan of connecting individual planta 
{in series already has been adopted on a 
fairly large scale in a group of Southern 
states. A single nystem more than 600 
miles long covers the more important 
industrial areas of Alabama, Georgia, 
Tennemee, South Carolina, and North 
Carolina, ' California has a similar aystem 
and New York state engineers are working 
along the same line. 

‘To grasp the economic possibilities of 
this development, consider the cost of 
‘water power as compared with coal. 

A plant designed to utilize one half the 
water flowing over Niagara Falls is expected 
to produce at $15 a horsepower. It takes 
10 tons of coal to produce one horsepower. 
Coal at present costs about $14 a ton. 
‘Therefore water power at the Niagara 
plant will cost only about one tenth as 
much as coal power. 

Electricity at $15 a horsepower repre- 


How isolated hydroclectric power plants have 
‘been linked successfully into one 600-mile pow 


sents a cost of one quarter cent the kilowatt 


hour, That is, 20 ordinary electric light 
burning for one hour would cost only one 
fourth of a cent. Compare this with what 
you pay at present for lighting your home 
and you will see what a decrease in light 
bills may be achieved by use of “white 

Next in importance to cost ix the uti 
tarian value of inexpensive power. 

With cheaper electricity will come a 
mote general use of household electrical 
appliances for heating and lighting pur- 
pores. Manufacturing and transportation 
facilities will be increased; farming wi 
become more profitable; the cost of living 
will be lowered; health will be improved 
by the elimination of the smoke nuisance. 
‘Traffic congestion will be relieved and coal 
famines will be things of the past: 

The greatest single source of power 
in the United States and the one that 

probably will be the first to be fully 
developed is Ningara Falls. ‘That part 
to be utilized is eapable of producing 
4,000,000 horsepower. The St. Law- 
rence River probably’ will be next in 
line to receive the attention of engi- 
neers. It will produce another 4,000,- 
000 horsepower. Radiating from the 


of miles of electric lines det 
power to distant parts of the Ui 
States. 

After the larger power sites have 
been fully developed, engineers will 
turn their attention to the lesser rivers. 

‘While geologists tell us that coal will 
last for 4000 years, it must be remem. 
ered that the paiga increases for every 
foot weg he earth to reach 

‘water power on 
economically 
cipal energy 


PIONEER CAVEMEN WH 


How Our Ancestors Gathered Knowledge by Cooperation 


American pioneer 
fettlers and” home 
Builders, modern ad 


venturers like the 
‘ancient New Stone 
pioneers 


the caveman life of 15,000 or 20,000 
years ago by the thing called 
civilization. 

So far as we can determine from the 
remains that have come dowa to us, the 
cavemen were about as clever and inven- 
tive and artistic a we are. ‘Their brains 
seem to have been quite as intelligent as 
‘ours. ‘Their bodies, as the result of a more 
Healthful outdoor lite, were probably better 

san ours. 

‘We are better off than these ancient 
anceitors of ours, not because we have im- 
proved ouraeees, but because we have im- 
proved our world. The substance of this 
Improvement is present-day civilization 

‘Up to this point in our story of man and 
hhis world we have boen tracing the origin of 
life itaeif and of the human animal. We 
have considered the probable beginnings of 
the earth and wo havo seen how life itself 

‘ave begun in the first specks of living 
matter In the primeval sea. We have 
traced the descendants of these living 
specks through 1 billion years of evolution 
until they Jed, at last, to man. 

‘We must turn now from this story of the 
origin of man to the still greater story of 


Mes life is distinguished from 


‘The Constant Climb of Civilization ea 


‘Que artist's conception of how man has sisen in less 
than 20,000 years from the savagery of the New 
‘Stone Age to civilization and the mastery of his world 


Fifth Article in the 
“The Story of Ma 


‘what man has done in the world, of how he 
hhas improved it and civilized it. 

Civilization might be defined in a hun- 
dred different ways, but the emential thing 
about it is, I think, the gradual accumula- 
tion of knowledge. Let us consider, for 
instance, how man probably invented 
agriculture. 

‘The first men, like the apes who had pre- 
ceded them, merely gathered their food 
from the free bounty of nature. They 
Irunted for and found those fruits and nuts 
and grainlike seeds that grew naturally in 
the forest or near to it, just as modern boys 
still hunt for sassafras or beechnuts, It 
never occurred to these primitive men that 
they could plant seeds on purpose and thus 
secure more grain. ‘They did not even know 
what seeds were, nor that new plants 
would grow from’ them if they were put 
into the ground. 

But finally, not more than 20,000 or 
25,000 years ‘ago, men began to notice 
things about these familiar grain plants 
from which they gathered edible seeds in 
the autumn. In those days the winter 
stores of grain and the like were kept, we 
believe, on raised covered platforms, ‘like 
little huts on stilts, where dampness and 
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‘ONE AGE 


By E. E. Free, Ph.D. 
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rice or other vermin could not got at thi 
food. One of the things that men began tv 
notice was, perhape, that underneath one of 
‘these raised granarios where grain had bee 
stored during the winter, it was usual (or a 
lot of new grain plants to grow up the next 
spring. 

No one realized, at first, that this was ‘ud 

to accidentally’ scattered seed, 
‘They did not know, you remember, ny: 
thing about seeds. “That new growth of 
‘grain cloge to where the old grain had eer 
war a mystery similar to the hundreds f 
‘other mysteries with which primitive may 
felt himself to be surrounded. 

‘The intelligent and serious minded mei 
‘of those times pondered this mystery of tie 
igrain, we may be sure, 
for years, perhaps for 
generations, just as 
modern scientists pon- 
der the remaining 


JN THE besinning, men octet 
and fought. Each man lived 
himself. Every other man was fi 
enemy.” Gradually men ative 
into groups. They built 
some of them like the Swiss lake village of tb 
ew Stone Age shown at the extreme left. |r 
Babylonia, men founded cities and built jr 
temple towers to honor their gods. 

‘Throughout the ages men have built cmpice 


"Modern men turned to the conquest of natu 
‘The soldier has given place to the workman #1 
the engineer. Will we fall again to Scisting au 
tear down the civilization we have built? 


— 
hulu, 1993 


tural mysteries, such as electricity and 
favitation. Finally, some forgotten pre- 
storie genius thought of the right answer. 
le understood that the old seed and the 
ww plant were related. The way lay open, 
for the artificial planting of grain, the 
lerease of the food supply, and 
prlection of the tillage of the soil, which is 
of the chief props of modern civiliza- 
fon. 


Men Begin to Work in Groups 


‘The point of this story is that the begin- 
[ng of agriculture was the discovery of the 
t that plants grow from seed. After 
‘eame the discovery of other facts: facts 
yout how and when to plant the seed; 
lets about what kinds of seed were best to 
lant, facts about what kind of soil to use 
pa How to prepare and tend It. Agrical 
even today, is no more than the prac- 
‘eal application of facts like these that man 
ss learned, 

‘The other arts of civilized man rest upon 
imilar basis. ‘The making of 
nd of steel buildings rests upon 
‘radually, just as agriculture 
jas learned; facts about how to get iron 
‘om the ore, about how to purify and 
tlt and shape it. Clothing, houses, 
dols and weapons, the modern profusion 


josf@iainl 
——, q 


f machines, all depend entirely upon this 
ame procera of the slow accumulation of 
nowledge. ‘That is what civilization is. 
Tt is important to remember, however, 
aat the cauae of civilization is not the mere 
osseasion of agriculture or fire or metals 


machines. It is not even what we call 
iscovery or invention. The real cause of 
+ the cause of all the progress that the 
‘orld has managed to accomplish, is quite 
different thing. It is the fact that dis- 
averies and inventions have been re 
wembered. 

‘This remembering of things is a racial 
tatter, a cooperative matter. One man, 
by himself, could never have produced a 
vilization. Even if he had succeeded, by 
me miracle, in produci ‘would have 
‘rished when he died. The progress of the 
orld has gone on because men have 
‘orked together as members of the larger 
hole that we call mankind. Men working 
ly, as individuals, would have accom- 
lished nothing. 

‘Think, for example, of a great modern 
poration. The policy of such a corpo- 
ition, the ideals of its founders, its proc- 
‘ses and secrets, its accumulated knowl 
ige of materials and markets and trade 
‘ovements, may go on for generations. 


‘That one set of ita officers learna ia passed 


fon to their successors. Men die. 
‘The corporation does not. 
Civilization began and has 
continued because society, em- 
bodied in the tribe, the 
nation, the group of states 
or nations, has worked 
just asa corporation does. 
Imagine, for instance, a 
primitive man who has 
become unusually expert _ 
in that greatest and most 
important of prehistoric 


arta, the making of good knives and arrow- 
hheads out of stone. ‘This art required both 
great knowledge and great skill of hand; 
knowledge of just what kind of stone to use 
and of how to chip it into shape, skill in ap- 
plying exactly the proper pressure at ex- 
actly the right point in order to flake off 
just enough of the stone and not too much 
ot it. 

A’man akilful at this was a great amet 
to any tribe or family in the prehistoric 
world, As long as he was alive, the tribe 
hhad better weapons than their neighbors. 
But suppose he died? 

‘Men discovered, after a while, that such 
skill should not be allowed to die with its 
Postessor. So they invented the idea of 
apprenticeship. A promising boy was as- 
signed to help the skilled stoneworker. 
Gradually the boy acquired some of the skill 
and knowledge of the older man. In time 
the old man died, but there was no loss to 
the tribe. His skill went on in the person of 
his youthful pupil. 


Cooperation the Key to Civilization 


This same sequence of events applied to 
other arts, and applied generally to every- 
thing in life, will give you the clue to the 
cause and essence of civilization. It re 
quires, you notice, that men should live 
‘more or less permanently together, that 
the children should be kept permanently 
with the tribe or family group, not kicked 
‘out as soon as they are old enough to shift 
for themselves. 

‘That is what civilization really is: the 
gaoperation between a fair number of men 


INVENTED CIVILIZATION 


‘and the permanence of this co- 
operation through more than one 
generation. The invention of 
this system, not the invention 
of fire or of agriculture or of 
metals or of any other material thing, is 
what we must call the invention of 
civilization. 

‘The men who invented this kind of eoop- 
eration were, so far as we can determine, 
the men of the age that scientists call the 
Neolithie—the Age of New Stone. 

At the end of the last chapter we saw 
how the men of this New Stone Age were 
beginning to come into Europe 10,000 or 
12,000 years ayo as wanderers out of Asin. 
Men of the same sort had already founded, 
‘as we shall see presently, the ancient civil 
zations of Egypt and of Babylon. Other 
‘waves of these same men had moved east 
‘ward instead of westward and were to found, 
alittle later, theaneient-eivilization of China, 


Fathers of the Modern World 


It is probable, even, that some of these 
same New Stone Men crossed the Pacific 
bby way of Siberia and Alaska and that their 
descendants, centuries later, produced the 
‘ancient American civilizations of the Mayas 
and of Peru. Thero is little doubt that 
when we come to know better what went on 
in the thousands of years before written 
history began, we shall be able to trace the 
beginnings of every known civilization, 
[past and present, to these same men of the 
‘New Stone Age. 

‘This is a very significant fact. ‘The rea- 
‘son for it is that these New Stone Men, in 
the thousands of years before they moved 
into Europe, had invented cooperation. 
‘They knew how to work together. ‘The New 
Stone arrow-maker taught his skill to boys 
and left it behind him for the progress of 
mankind. The tribal communities of the 
New Stone Age were continuous communi- 
ties, ke corporations, Nothing useful was 
lost. 

‘The artist-hunters of the Old Stone Age 
‘who had held Europe for so long before the 
New Stone men arrived, do not seem to 
have known anything about this great in- 
vention of the cooperative community. 
‘That is why they never invented any real 
civilization. 

In these earlier Old Stone times, 15,000 
‘or 20,000 years ago, Europe was in the last 
stages of the Great Ice Age, It wasa coun- 


try of chilly, treeless plains a good deal like Si- 
erin or northern Canada today. Herds of rein- 
deer and of wild ponies wandered over the plains, 
‘The Old Stone men lived on these herds. The 
bodies of the animals supplied food and their 
‘skins supplied clothing. ‘The men of the Old 
Stone Age depended on the herds of ponies and of 
reindeer ‘much as the Indians of the Western 
plains depended, centuries later, on the herds of 
buffalo. 

‘Alife like this did not encourage cooperation or 
the formation of communities, It was a roaming 
life. ‘The herds of animals were always moving 
fand man had to stick close to them or he would 
starve. A whole tribe would seare the herd away 
‘or exterminate it, It was better that no more 
‘than two or three people should live together. 


The Old Stone Men Overcome 


‘This age of scattered hunters, hanging, two or 
three together, on the flanks of the grazing herds, 
Insted in Europe for perhaps 10,000 or 12,000 
or more years, Its most flourishing times, ‘the 
times of the best cave paintings and the skillful 
‘making of stone tools, was about 16,000 years ago. 


‘to supplant them were developing cooperation 
elsewhere, perhaps in Asia 

‘And then, gradually, there came a change. 
‘The Great foe Age was ending. Europe was 
growing warmer. Forests began to spring up on 
the grasslands, and the herds, which could not 
graze on forest lands, grew sparser and moved 
north where the country was still too cold for 
treet. The Old Stone men who had lived 80 long 
‘and safely on the produce of the herds faced the 
‘in of their world, just as the Indians, long after- 
‘ward, were to face extinction when the introdue- 
tion of firearms began to exterminate the buffalo. 

‘This was about 12,000 years ago, and it was 
‘then that the men of ‘the New Stone Age began 
to come from Asia. 

‘They came into a population already weak- 
‘ened by the loss of their traditional food supply, 
& population that already had been foreed to 
‘change, as their tools and weapons show, from a 
‘race of hunters into a people who eked out « bare 
existence by spearing fish in the streams. 


New Stone Men Used Better Tools 


‘This may have made the conquest easier for the 
New Stone invaders, but they would have won 
anyway. ‘They had agriculture and domestic 
animals and better kinds of tools. 

‘Selentiste are accustomed to distinguish the 
remains of these two contrasted ages—the Age 
‘of Old Stone and the Age of New Stone—by cer- 
tain differences in the stone tools that were made 
in the two periods. The New Stone tools are 
smoothed and polished. The tools of the Old 
Stone men are merely chipped, though 
many of them haveefficient shapes and 
rasor-like edges. 

From the viewpoint of an historian of 
civilization, this difference in the tools is 
not the important difference. ‘The 
important one is that the New Stone 
men used pots made of baked clay, the 
same kind of pots that were made by the 
Indians of the American Southwest 
‘until a few years ago. 


‘This fact—the beginning of the use of pot- Animal; the beginning of Man the Master 
‘tery—is probably the most important land- of the World. 

This was not, of course, because of any 

‘mere possession of = 


‘ark in human history. If we knew in just 


‘what year men first used pots to cook in, we magic virtue in the 
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evidence, It is important because it 

that man had invented cooperation and co 

‘munities, that he had begun to have a home. 
‘Why does pottery prove this? Because 


‘New Stone Men had pots and plenty of them, 
know that their wandering days were alread: 
‘over, that they had made the first great inver 
tion ‘of the beginning of civilization, the inven 
tion of a permanent home in which « numb 
of people could live together and begin tt 
cooperative accumulation of knowledge. 


of the New Stone Age. There we find 
the first evidence of agriculture, the first 
of domestic animals (except,  doubtfull 
the hunting dog), the first weaving of 
tiles, the first indications of huts or houses 
any kind. 


‘This is why we feel 40 sure that we must 
to these New Stone people the making of ths 
original invention that made all others poosibl 
—the invention of cooperation and of co 
munity life. 


that was to prove 
in human history have been found, not in 
rope, but underneath the ruins of the anci 
ity ‘of Susa in what is now the southwest 


of the site of Susa and investigators believe 
‘they settled there more than 8,000 years ago, 
‘This is much earlier, you notice, than ‘any. 
mains of the New Stone Age in Europe. At thi 
time the men of the Old Stone Age in Eu 
hhad not begun to decline. “In fact, they had n 
yet reached their best and most artistic age, 
least 6000 years were to pass before people til 
howe who sett in Suan ware to wppenr in Ta 


Human Progress Flourishes in Asia 


‘mestie animals, the production of pottery, 
‘were accomplished somewhere in Asia, perhay 


‘The first pots are found among the reli 


New Stone Traces in Persia 


in the neighborhood of Susa itself, 6000 
8000 years before Europe experienced the 
‘at all. When these essentials of civilizati| 
‘came into Europe, they were brought by i 
vvaders from the east. 

‘These invaders must not be thought of 
a marching army nor as of any single 
‘They seeped into Europe gradually. 
permeated rather than conquered it. 

‘What happened must have been a 
deal like the situation of 70 or 80 years 
in the American West, when the farmers: 
beginning to push out there. ‘The onl 
white men who were already in this wester 
country were hunters and trappers. Most c 
them were solitary men. They move 
around tofollow the game. ‘They attempte 
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possessions as their ancient European pro- 
totypes, the men of the Old Stone Age. 
‘Then the farmers began to come into the 
country. They were of no different race 
from the trappers who were already there, 
bbut they had a different outlook on life. 
‘They were men with homes. They brought 
their oxen and their plows. Their wives 
fand children rode with them across the 
plains in long trains of covered wagons. 
‘These men were “settlers.” They meant to 
settle down in one place and stay there, 
just as their European brothers of the New 
Stone Age had done so many centuries be- 
fore. Gradually they pushed the wandering 
hunters altogether out of the country. 


The Difference in Knowledge 


In just about this way, we may imagine, 
the New Stone men supplanted the Old 
Stone men in Europe. ‘They were not con- 
squerory or Invaders in the military sen. 
‘They were not ali ‘men of both 
Ponisaeny i niied earecaad osm 
‘of the same races, just as the American 
‘emigrants, hunters'and farmers alike, were 
mixed and were similar. 

‘The difference in favor of the New Stone 
men was a difference in knowledge. ‘They 
hhad begun to accumulate a stock of com- 
mon knowledge. ‘They possessed the essen- 
tials of civilization, The Old Stone men did 
not. 

But meanwhile, on their way to Europe, 
some of the New Stone emigrants had 
stopped off and started communities, mueh 
‘as some of the westward settlers of the for- 
ties stopped off at Kansas City or at 
Omaha and founded cities of their own. 
‘One group had entered the fertile valley of 
the Nile, Another group had settled in the 
plains of Babylonia. A third group had dis- 
covered the island of Crete in the Mediter- 
ranean Sea, 

All three of these groups developed local 

jon. By 4000 or 4500 
gs and governments und 
writing and the beginnings of science in 
both Egypt and Babylonia and the de- 
velopment of Crete was not 
‘800 or 600 years behind. 


The Oldest Race? 


And here is the important point: Un- 
dermeath the ruins of all three of these 
‘ancient civilizations, at the very bottom 
of the scores of feet of rubbish aecumu- 
lated during the 6000 years of recorded 
history, we find the flint knives and the 
broken pottery of the New Stone Age. 
‘The men who founded Susa were men 
of the same habits and 
culture as those who 
founded Crete and Ba- 
bylon and Egypt. They 
were, indeed, the men 
who founded every- 
thing. They. brought 
into these ancient lands 
the seeds of progress 


and of greatness just as surely as they 
brought into Europe, when they reached it, 
the seeds ot barley and of wheat 

‘These men of the New Stone Age, not 
the Greeks nor the Romans nor the Nordics, 
‘were the real founders of the modern world. 

In the beginning, the three ancient civili- 
zations of Egypt, Crete, and Babylon were 
not impoftantly in contact with one an- 
other, ‘There was little mutual effect on 
one another's development. But about 
2300 w.¢. the ancient world seems to have 
‘entered upon a period of great prosperity 
and industrial expansion, ‘The traders of 
Babylonia began to make frequent visits to 
Crete and Egypt. An active commerce 
sprang up around the coasts of the Mediter- 
ranean. The three streams of 
‘growing civilization that had risen 
separately in the three countries 
‘out of the same New Stone source, 
‘were reunited, never to be divided 
again. 

‘From that time to the present 
day the story of the world lies in 
the province of the historian, not 
of the scientist. Some of the fea- 
tures of this story—the discovery 
and subjugation of metals, the 
providing of mechanical power to 
replace slaves, the development of 
writing, the scientific study 
improvement of agriculture—we 

hall need to consider in later ar- 
ticles. 

But these are 
‘The main fact is 
that by 2000 n.c. 
man had his feet on fl 
the path that he has 
followed ever since. 
He had been through 
the furnaces and 


incidentals, 


forges of his animal ancestry and his body 
was as perfect as it is today; as perfect, 
probably, as it ever will be. his mind had 
taken on its present mold. Fe had leaned 
hhow to cooperate with his fellow men, and 
he had invented communities and homes. 
‘Man was ready in those ancient days, 40 
‘centuries ago, to begin his greatest adven- 
(Turn to page 96) 


ird's-eye view of the world’s largest oil tank at Wilmington, Cal 


OVERING an area of 20 acres and with 
‘eapacity of 1,750,000 barrels, the 
world’s largest oil storage tank is nearing 
completion at Wilmington, Calif. The 
concrete tank will rise only eight feet above 
the ground, half of it being below the sur- 
face. The roof will be supported by 
wooden poles set in concrete blocks in the 
bottom of the tank, also of concrete. 
Despite the vast quantity of oil that will 
be held in the tank, the sides and bottom 
will be only four inches thick. ‘This feature 
is made possible by the careful preparation 
‘of the earth under the tank, by the methods 
‘of reinforcing the concrete und by the nature 
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Tank Covers 20 Acres 


ofthe concrete. All soil around the exeava- 
tion for the tank within accurately determin 
ed distances is removed and repacked until 
itis much more dense than at first. This is 
accomplished by tractors treaded with iron 
‘attachments that resemble a sheep's hoot. 
‘The sides of the excavation are packed be- 
yond the limits to which the side of the tank 
will extend. These sides are then cut 
through so that at all places the texture of 
the soil will be constant. 

‘This mammoth tank is the only large 
concrete project of its kind built of poured 
concrete; tmually they are constructed 
of st 


Filament Prevents Dust Explosions 


GEEKING to eliminate dangerous dust 
explosions in mines, flour mills, and 
other industrial plants, scientists recently 
have succeeded in developing a device that 
promises to do away 

with much of the 
hazard when the at- 
mosphere becomes 
permeated with finely 
divided particles of 
highly combustible 
dust. 


he device, called 


/ht filament covered with porcelain. ‘The 
glowing porcelain, heated by the filament, 
burns up gases and inflammable dust 50 
fast that they cannot accumulate to cause 
explosions. 


Pull the Ribbon and up 
Comes Your Card 


A. HANDY little cardease that keeps the 
cards clean and gives them up at the 
pull of a ribbon, has been invented recently 
by a Chieago 
firm, Itlies fat 
in the pocket, 
has no. metal 
parts, taps, or 
buttons, and is 
Inde of feible 

‘A ribbon fas 
tened at the 


back runs un- 


down, the rib- 
bon runs back in its slot, leaving only the 
‘sticking out, as illustrated above. 


‘The capacity of the tank 


Stop and Go Signal Lights 
for Trolley Cars 


THE late in. soy” tense now 
ing operated on trolley cars 

Baltimore. ‘The signal consists of two 
lighta, red and green, which indicate when 


How signals are placed on cars 


the car is stopping or starting and when it 
is slowing down. 

‘When the car is under way, the green 
light burns; when it is slowing down, the 
red and green show; and when it stops, the 
red alone shows. 


Birds Have Powder Puffs 


HIUMAN beings have no monopoly on 
toilet accessories. 

‘The barn owl, among other birds, has a 
comb concealed’ on the inner edge of on 
fof its claws. ‘The English: pigeon and th 
hawk each have a powder puff. The pow 
der is made by certain small feathers tha 
become brittle and crumble into a fin 
‘white powder, which the birds use to. glos 
‘thelr feathers. 
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Novel House on Wheels 
Boosts Home Owning 


‘0 PROMOTE an “Own Your Own 

“Home” campaign, an Omaha lumber 
[company is using a novel automobile that 
is really & model house on wheels. 

‘The body of the ear is a reproduction of 
Jan old English type house decked with 
lower boxes holding evergreen shrub plants. 
‘An electric light attached to the lighting 
Jsystem of the car illuminates the doorway. 

‘The house is complete in every detail, even, 
though constructed on a miniature scale. 


New Glass Letterbox Shows 
Contents at Glance 


ONE tance at 
‘a newly ine 
ventec glass 
mailbox t 
whether the post 
man has de- 
livered a billet 
doux oF a bill. 
‘The glass is 
hard enough to 
withstand con- 
siderable pres- 
sure, A strong 
lock protects let 
ters from theft. 
Serew holes are 
no placed that 
the box cannot 
beremoved when 
the lid is closed, 


Watertight Rowboat Built 
in Two Sections 


A ROWBOAT built in two, watertight 
sections that can be collapsed, to 
facilitate transportation or storage,” has 
bbeen invented by Adan E. Olson of Holton, 
Mich. The sections are divided so that one 
section will fit into the other. They are con- 
neetod by means of a detachable hinge and 
pin arrangement so that the boat ean be 
‘assembled or taken down without tools. 


acs... 


Hunting Tiger with Trained Leopards 


NE of the world’s most spectacular and 
thrilling sports is that of hunting with 
cheetahs, or trained leopards, in India. 
‘The animals are trained to stalk, kill, and 
surrender their game to the hunters with- 
out mutilating it. ‘The remarkable photo- 
graph above shows a cheetah retrieving a 
‘deer during a hunt in Baroda State, India. 

‘Cheetah hunting was first developed by 
Husing, King of Persia, in 865 m, c. 
Certain of the Mongol kings were wont to 
‘go on cheetah hunts, using as many as a 
thousand leopards. 

‘The cheetah is a beautiful, powerful 
‘animal, reddish yellow in color and marked 
with coal-black spots. In confinement the 


Clams Bore Holes 


animal often attains the faithfulness usually 
ascribed to dogs, being extremely tame and 


fe a falcon, the 
cheetah is conveyed to the seene of the hunt 
in a low car without sides. It is possible to 
got within 200 yards of the game—ante- 
lopes, deer, and such animals—before they 
take fright. At this point the cheetah: is 
unhooded ‘and released. Springing from 
the car it slinks to the site where the game 
is feeding, and with huge bounds it leaps 
into their midst and brings down one 
with a blow of its paw. Its share of the 
booty is a bowl of blood drawn off by 
natives 


in Concrete Piles 


‘SE of concrete for marine construction 
is not s0 certain a solution of the 
‘marine borer problem as has been assumed, 
in the opinion of C. A. Kofoid and Robert 
C, Miller, members of the biological section 
of the San Francisco Bay Marine Piling 
Committee. This belief is based on recent 
investigation of the damage done to con- 
‘rete-coated piles in Las Angeles harbor by 
‘the rock clam. 
‘This clam has attacked about half the 
‘concrete piles in the harbor. About oné 
fifth of this number were badiy bored. 


‘The rock clam works only in hard ma 
terial. When the wood is reached, inside the 
conerete, the elam stops boring. "The holes 
lett, however, give access to the wood borers. 

‘ust what pile protection will be devised 
is problematical now. If, as it is now 
believed, the boring of the rock clam is a 
chemical instead of a mechanical process, 
the concrete will not be able to withstand 
its attacks, ‘no matter how hard the 
‘material is constructed. 

‘The problem presented by this discovery 
is now being closely studied by engineers, 
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High School Class Taught by Radio 


= 


FFICIALS of the New York City 
Board of Education and principals of 
more than 25 city high schools recently 
witnested the first successful demonstra 
tion of radio for instruction in high school 
classrooms. At its conclusion they were 
‘convinced that eventually radio will offer to 
thousands of pupils in widel 
localities the advantage of I 
leading instructors and experts with whom 
‘otherwise they never would come in eon- 
tact. 
Tn the demonstration, accountancy was 
chowen us the subject offering the most 
conclusive test of this new force in spread- 


=a 


From broadcasting station 
WIZ. in Newark, N. J., a series of account 
ancy problems’ were’ broadcast. ‘These 
problems were received at Haarken High 
School in New York, where there had been 
installed a receiver and loudspeaker equip- 
ment. Here the students were seated at 
their adding machines. 

Each problem came slowly and distinctly. 
A few minutes after the lecture was com- 
pleted, the correct answers were broadcast 
and received. Then they were checked with 
the students’ results, ‘The general correct 
ness of the classroom work was testimony of 
theclearnens with which radio waves carried. 


Radio Brings Hearing to Deaf Boy 


INE of the scientific miracles of the day 


is that many deaf persons are enabled 
to hear by means of radio, 
Leo Kuehn, of Detroit, Mich.. recently 


heard for the first time in his life when a 
doctor placed a pair of radio receivers on 
his ears, 

Most deaf persons can hear better over a 
telephone because of the concentration a 
amplification of sound in the recei 
‘When the sound is louder, the sound waves 
strike the eardrum harder and eause even a 
rigid drum to vibrate. 

In radio instruments, where sound ean 
amplified almost indefinitely, the pos- 
lity of starting the necessary vibrations 
through loudness of sound is intensified 

‘Schools for the deaf throughout the 
‘country are now making experiments with 
special radio devices. 


Fegenerative circuit—in the August issue. 
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Ingenious Pocket Phone 
Needs No Antennae 


ingenious radio 
appliances. is 
added the in- 
vention, by 
Tracy Hicks of 
Kansas City, 
Mo,, of a wire 
less pocket 
phone requiring 
little if any 
tennae and only 
a ground wire 


"The set has a 
phone at one 

fend of a tube 

which is. con crystal 

and a tuning ‘Thin tuning 

‘set to receive measages in certain Wave) 
lengths and the erystal is permanently] 
et 


sufficiently close to the station, th 
ts as an nerial and only a ground is 
needed. At greater distances, house wir 
ing. cireuits or other metallic lines will werve 
as a ground 


Smallest Aerial Brings in 
Long Distance Concerts 


NETH HARKNESS, chief engi 
reer of the New York Radio Cuil 
is shown above tuning in with a tiny aerial 
recently designed by him. The aerial i of 
sensitive that it picks up brondeast con: 
certs on ita three-inch coil of wire. 

Eighty-five feet of wire, apider-wel 
wound, is used in the construction of th 
coil 1. Concerts brondeast fron 
Schenectady, N. Y., have been plain 
heard in New York City, a distance of 10 
miles, over thi 


Aurora and Thunderstorms 
Affect Messages | 


HAT thunderstorms and the urord 

borealis affect the audibility of radic 
messages has been definitely established in 
recent experiments by the Weather Bureal 
of the United States Department of Agri 
ccalture and by the reports of northern rai 
stations. Atmospheric conditions seem 
have no effect except as they affect th 
electrical condition of the air. The bro 
metric pressures at either the sending a 
receiving stations also have no effect o} 
‘the audibility. 
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By Jack Binns 


HE world of radio is astir with the 
‘most important divorce ease 

brief but spectacular existence. It 
the divorce of radio frequency amplifica 


separation, 
wught with great possibilities for the 
iture of wireless, is 

silence the shrieks, 


iarred the enjoyment 
ssupersensitive | re- 
ving sets. No longer 
choruses of chirp- 


‘This. transformation 
us come about through 
fhe efforts of | Prof. 
. A. Hazeltine of the 
evens Institute of 
‘echnology, one of the 

smout radio experts 
the country. He has 
jeceeded in doing 
shat other experts al 


mplifieation that bids 
ir to draw a complete 
ividing line between 
ladio frequency ampli- 
jeation and regenera- 
ion. 

‘This invention, in 
folving the principle of 
juned radio frequency, 


pment of supersens 

jationary for the following reasons: 
First, it permits a step up ratio in the 

lnterstage transformer 

plification without 


trace of regenera- 
jon; third, it permits the use of any type 


hard vacuum tube, irrespective of 
individual characteristics; and, finally, it 
provides what all investigators have long 
‘oughta receiver that is incapable of 
radiating energy. ‘Thus it removes from 
‘uture radio development a troublesome 
vource of interference, 


How the New System Works 


‘The new system, called the neutrodyne, 
ss based upon capacity neutralization. That 
verm sounds very terrifying: really it is 
very simple. For example, take two con- 
luctors of electricity. If they are pl 
ose together in a parallel position, 
weparated by a non-conduetor, they im- 
nediately act as a condenser. In other 


words, they are susceptible to an elec- 
Tostatie charge, the capacity of which 
will depend upon the ares of the conductors 
nd the nature of the non-conductor be- 


‘frequency amplification. 


ductors as outlined above, it naturally 
follows that the grid and plate elements 
inside a vacuum tube form a condenser. 
This condenser, although of very small 
capacity, is nevertheless really impor- 
tant in ‘its effect, because it provides an 
electrostatic coupling between the grid 
and plate circuits of the radio receiver, 
and s0 produces a feed-back action. 


‘The new “neutrodyne" squealless radio receiver and its inventor, Prof. Louis A. 

Hazeltine, of the Stevens Institute of Technology, at the left. This receiver 

‘uses two ‘stages of tuned radio frequency, detector, and two stages of audio 
Ye will work without any aerial or ground 


‘This feed-back action becomes more pro- 
nounced the lower we go in the scale of 
‘wave lengths. The reason for this is found 
in the fundamental principle that the 
‘shorter the wave length the higher will be 
the frequency of the current involved, and 
high frequency alternating current finds an 
easy pathway through a condenser. This 
is the factor that has delayed the develop- 
ment of radio frequency amplification 
‘on short waves, Even now it remains a 
problem, because of the tendency of the 
Cireuit to enter into an oncillating condition 
through the feed-back action in the tubes 
of the radio frequency stages, hampering 
clear reception. ‘The oscillations of radio 
frequency circuits have been kept subdued 
to a certain extent by means of potenti- 
ometer control, but to accomplish this a 
‘great deal depends on the transformers and 
‘general construction of the set. 

Professor Hazeltine has attacked the 
problem presented by electrostatic or 
capacity coupling in an entirely novel 
manner, with the result that his new 
receiving set is absolutely quiet in opera- 
tion, and remarkably free from distortion 
‘of sounds. It seems to be the ideal set of 
the future. 
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ilencing Shrieks and Groans 
in Sensitive Radio Sets 


Our Radio Editor Announces Important New Inventions 


‘operation—the balancing of two forces of 
equal value other so that they 
neutralize and so eliminate the effect that 
either one alone would cause. 

‘The neutrodyne receiver accomplishes 
this balancing and neutral 
‘of condensers, In other 
Hazeltine has destroyed 
action in radio frequency 

‘cuits by the process of 

‘opposing the condenser 
that exists in the vac- 
‘uum tube with another 


condenser of exactly 
the same capacity, As 
& result, the tubes, 


while in operation, ean: 
not possibly get into an 
‘oscillating state and 
the circuit in which 
they are being used 
‘cannotheterodyneupon 
the incoming carrier 
wave to cause the re- 
generative whistle, In 
addition, it isimpossible 
for the tubes to feed 
‘back energy tothewerial 
circuit, therefore the 
ceiver in which. the 
system is employed 
cannot radiate energy 
from the aerial to an: 
noy other listeners. 
‘Through the employ- 
ment of this system it 


tain a step up ri 
four to one in the inter- 
stage transformers, But 
ssinee the tuned system, 
of radio amplification, 
is used, these trans 
formers ‘are of entirely 
different construction to the types now in 
‘reneral use. 

It is in the novel construction of the 
neutralizing condensers, however, that the 
main interest of the new system lies. These 
are the smallest variable condensers ever 
made, yet they are the acme of simplicity. 
‘They consist of two wires around which an 
ingulating material ie wrapped, the two 
wires being separated from each other. 
‘They are inclosed by a metal cylinder just 
large enough to slide over them. 


Is Equivalent to Two Condensers 


‘This arrangement is equivalent to placing. 
two condensers in series. Since it is a fact 
that when two condensers of equal capacity 
are placed in series with each other the 
resulting eapacity in the circuit is only one 
half that of either of them, it will be seen 
how small the total capacity of this little 
condenser really is. Condensers of this 
type have already been made as low as 
000001 microfarad, or one millionth of a 
millionth of a farad. 

‘The manner in which the condenser is 
adjusted to neutralize the eapacity of 
the tube is another novel feature. When 
the receiver has been tured on in-the 
sce Fanning ay phe A menace th 
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signal coming from a transmitter in the 
laboratory. The filament of the first tube 
is then turned off, but the capacity coupling 
tube is sufficient to pass the signal through 
the rest of the receiver. The neutralizing 


ssince they are hard tubes, they should have 
from 40 to 45 volts in their plate circuits 
when they are used as detectors. 

In using them az audio frequency ampli 
fiers, 100 volts can be placed on the plate 


Popular Science Month! 


may be necesary to employ a_resistan 
in the loop circuit, as shown in t 
accompanying diagram, in order to «uen\ 
the oscillations. This ia not recommend 
as general practice. 


condenser then is put in the circuit and 


adjusted until the signal disap- 
pears entirely, which is at the 
point where the capacity matches 
that of the tube. Since these ad- 
justments are made with the fila- 
‘ment cold, regeneration is impos- 
sible, for no electronic stream 
flows from the filament. 

While the new system is ex- 
tremely easy to operate, it is not a 
cireuit for the radio fan to build 
—at least not yet. It requires 
specially made and adjusted 
neutralizing condensers to fit the 
ceapacity of wh: 
fs used with 
tively these condensers must be 
constructed where there are good 
manufacturing and laboratory 
facilities. 

But the invention does offer 
wonderful possibilities for the 
future. Reducing the interstage 
‘tuning to one control apparently 
removes all limits to the number 
‘of radio frequency amplifying 
stages that can be used in a set 
embodying the new principle. 
Remarkable results have already 
been obtained from the receiver. 
Tt has demonstrated that it can 
take its place with the best de- 
veloped of the supersensitive re- 
ceiving wets, 


The New Dry Cell 


circuits in order to get sufficient volume to 


Keep a Step Ahead in Radio 
IE. wireless 


operator 


who flashed the 


tres call 
nearly 15 


years ago is 
now flashing 
to readers of POPULAR SCIENCE MONTHLY 


the FIRST NEWS of important events and 
inventions in radio as they occur from month 
to month. 

Today Jack Binns, the hero of the sinking 
steamship “Republic,” recognized as one of 
America’s foremost popular writers on radi 
No other writer in the field of radio is so 
thoroughly grounded in his subject or has 30 
broad a vision of its future possibilities. 

To get all the important radio news FIRST, 
read what Jack Binns has to say every month 
in POPULAR SCIENCE MONTHLY. 


Another method of keeping do 


‘oscillations in the radio frequen 
stages is to reduce the pla| 
voltage. This may tend to 1 
duce the range of the receiv 
but much more stable recepti 
will be obtained, If the plaf 
voltage is reduced without the 
of a potentiometer in the circu 
itis very important to observe 1 


the secondary of 
radio frequency transformer 
the filament. In the first st 
course, the return is through {) 
loop to the filament. 


Arrangement of Circuits 


First, the rheostat controll 
the tubes should be in the neg} 
tive 


ix connected with the flame 
‘hc uld be placed on the A batt 
side of the rheostat, and not 

twoon the rheostat and tu 
This arrangement puts the nec 
sary negative bins on the grids 
the amplifying tubes. The 

ception to this is in the case 
the detector tube where ® 42] 
leak and condenser are use 
Here the grid circuit must 


Vacuum Tubes 


HE advent of new and im- 
proved dry cell vacuum 
tubes has taken away from ordinary 
radio frequency amplification one of its 
chief drawbacks—the storage battery. 
It is now poasible to construct a six-tube 

set using dry cell tubes throughout. 
‘There are some precautions, however, 
to be observed 


possible 
First, 


operate a loudspeaker, but in doing #0 the 
ierids of the amplifying tubes should be kept 
negative with a three-volt biasing battery. 

For radio frequency amplification the 
standard circuit with the usual potentiom- 
eter control of the grids of the amplifying 
tubes can be employed. 

‘The new dry cell tube filament consists 
of thoriated tungsten, which has a large 
‘electronic emission at very low tempera- 
tures. For this reason both the voltage 
and current should be kept as low as pos- 
sible consistent with good results. 

Because of the efficiency in emission of 
electrons from the filament, the tube 
‘oscillates very readily. If radio frequency 
transformers of poor design are used, con- 
siderable trouble will be experienced. It 


connected with the positive si 
of the A battery. 

Another important thing to 
member in using the new tube 
that it is designed to operate at fh 
efficiency on three volts 

In circuits using three of the tubes—su 
‘as three stages of radio frequency ampli 
cation as a separate unit, or in sets © 
ploying a detector and two audio stag 
the problem is not x serious one, Ti 
three tubes ean be joined in parallel to 0 
battery in the usual manner, with one 
ception. Since their filaments will be co 
trolled ‘simultaneously by one rheost 


only, this should have a maximum resi 
tance of 10 ohms, 


ly, 192: 
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Watch Rad io Grow In Boiler Room and Streetcar; 


along Curb and on Horseback 


(VEN JASPER, THE JANI- 
YOR, dwn in the boiler roomof 


era, jaze, oF baseball, simply 
pushing a plug into the wall 
ch of the 74 tenants of the 
artment house can listen to 
ve same program in the same 
ay. All are connected with a 


Bitive receiving set 


RADIO ON STREET CARS is the 
latest method of handling trolley traffic 
recently tried successfully by the Third 
‘Avenue Railway Company of New York 
City. With transmitter and receiver, the 
conductor keeps in communication with 
the dispatcher, Overhead trolley wires are 
Weed to direct the radio waves 


COMES HORSE. 


THE PASSING OF THE HURDYGURDY is heralded by 

the appearance on London streets of radio barrel organ drawn 

by a donkey. ‘The music box contains a complete radio receiving 
‘set with a loudspeaker, surmounted by a tiny aerial 
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Millions of Does Destroyed Daily 


‘Members of Destruction Committse watch huge macerator destroy outworn currency 
In the Treasury Department, Washington, D.C 


locks, the keys of which ar 


JREACH down tn. your pocket and pull 
‘out a dollar bill, It may look a hun- 
rod yours old if it has 

it may appear to be merely a yearling. It 
Ww neither, ‘The life of a dollar bill averages 
from elght to nine mont 

estimates made in the 
Bunk. 

Tt is astonishing to learn that mone; 
clroulated with such rapidity that pap 
currency must be replaced after such 
short period of usefulness, 

A special committee exists in the national 
ceapital whoe function it la to observe the 
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Garden Hose Roller to 
Replace Heavy Reel 


ASIMELE 
metal device 
attached to the 
end of a garden 
hose at right angle 
to the natural coll 
has receatly 

put on the market 
the hose reel 
Gree the devies 
amps the end of 
the hose to a bend 
of the the 
remaincer may be 
rolled up, and 
hung on a pox 


"The machine t fastened with three 
held only by the committee 


of do 
are tomed daily into chopping 
machine devised for the purpose of dest 
Ing it 

A hovel experiment wus recently con 
ducted in Waukegan, Tl, in which « now 
dollar bill was attached to a eet of 
paper and started After 
two weeks, the bill ret rarting 
place, having figured in $1 transact 


uring that brief period. When {t returned, 
even from such a comparatively short 
Journey, it was dirty and crumpled 


Ship Uses Suction to Catch Fish 


Here's a Key ‘Ring’ that 
Will Stretch 


‘OW being fitted out in New York is 
a ship equipped with 

vented mechanical fishing device, wherebs 

the catching of large quantities of fish In 

record time and at minimum expense can 

bo accomplished. 


How the Catcher Operates 


‘The mechanical fish catcher consists 
essentially of a tube extending from the 
bow to the stern of the boat, empty 

into a trap. An adjustable telescopic net 
iw situated at the bow of the bost. This 
net leads to openings that are connected 
with the tube at either side of the bow 
Within the tube am artiicial 


M of springs, this chain permit 
keys to be used without detaching 
them from the persan 
Any desired number of the spring links 
chain. By this means th 
ed permanently to the 
owner and there is no danger of forgettin, 
hem. ‘The chain is a recent novelty. 


ugal pump driven by a motor, eausing a 
suction force at the forward end that helps 


pment delivers appr 
66,000 pounds of fish and wate 
into the trap. Of th 
nt should be 
Assuming a mean of 


overboard, while th 
the netting of the 
Going through a school with the equip. 
ment working, a tremendous amount of 
fish can be caught in a short time, its 
inventors say. The matter of getting into 
8 school Is considered simple, as the fish 


t 


‘This ma 


‘The development and improvement of 
tires is a second striking outgrowth of the 
speedway. At the outset, tire trouble was 
the scourge of the racetrack. Public 
attention was called to this weakness 
nearly 20 years ago, when Barney Oldfield 
went through the fence on a Detroit track. 
In this instance a blowout caused the 
aceident, Blowouts occurred frequently 
‘as long as fabric tires were used in racing. 
Even with the later introduction of cord 
tires, the Increased speed of cars and the 

vore severe conditions ofthe speedway 

‘acks still eaused considerable tire trouble. 


The Cord Tire Proves Its Worth 


‘nthe first 600-mile race at Indianapolis: 
“11, Wilcox had 19 caves of tre trouble, 
4.3 Urvery also suffered. Oil on. the 
acks caused the treads to come off in 
stripe, The next year there were fewer 
cases of tire trouble at Indianapolis, and in 
1918 Ralph Mulford established a record 
by going the full 600 miles without « tire 
change. He finished in the money. Tires 
still cause a great many stops but speed, 
heat, track conditions and other factors 
enter into the case. 

As was true of the engine, commercial 
carmulera followed the exampl of the rac- 
tracks Here again the merita of cord tres 
‘as demonstrated on racing cars has result- 
ed in their general use on passenger cars. 

Another outcome of tire trouble on 
tha track was the introduction of the 
demountable rim now used on nearly 
all automobiles, This feature was 
Introduced first by the driver of @ 
eneult ear in the 1908 Gordon 
Bennett race in France. It was 
{eforerunnerot the demountable 
wheel now used almost exclu- 
Host inrevtg sod whieh tara 
has been adopted by many man- 
ufacturers of high class cars. 

‘Use of wire wheels, too, may be 
traced to the speedway. There 
Won 8 senile teens fer tack 

ppearance. Besides carrying the “\ 

Felght ofthe ear in raspension, and thus \. 
affording greater safety than supporting 
ion wooden speken Under compretion, 
the wire spokes aided in radiating the heat 
from tire hicton. Wood, anon-conducter 
of heat, kept the tires hot, while wire helped 
fo parry tee nest away. 

‘Lack of stability in the wooden wheel 
was strikingly demonstrated in the Indian 
‘apolis race of 1912, when Bob Burman 


vview of the Los 


he Heroes of the Speedway 


af 1 


iagnificent panoramic Speedway shows 15 cars lined up for the 250-mile grind in which Jimmy Murphy 
established a record average speed of 115.8 miles an hour. Prom such contests were born many improvements of the modern automobiles 


and Marguette were put out of therunning 
by. the collapee of wheels 

‘Commercial ear builders were not long in 
adopting the wire wheel after racing had 
proved its superiority, and it became ex- 
Tremely popular. In. recent months its 
popularity has waned somewhat. Yet 
while well built wooden wheels undoubtedly 
are adequate for ordinary driving, engineers 
still consider wire wheels the more durable 
fand safer form of construction 

‘Anather weakness in automobile con 
struction, ffecting the steering gear and 
reciprocating parts of the engine, was re- 
vealed on the speedway. Race. drivers 
found by bitter experience that under great 
strain and vibration the steel in their cars 
tended to crystallize. It became brittle 
and broke easily. This weakness resulted 
in a catastrophe at the first Indianapolis 
race, when Jagersburger, in a Case car, 
broke a steering rod. In trying to dodge 
him, Harry Knight, who was following in a 
Westcott, crashed into an Apperson stand- 
ing at the pit. Both cars were wrecked. 

Incidents like this were common in the 
earls days of racing. Nowadays they are 


y 


rrare because engineers have concentrated 
‘on the production of steel that will stand 
the terrific strain; yet even last year a 
broken steering knuckle eaused the death 
of Roscoe Sarles at Kansas City. 

In such measure do we owe our present 
Ariving safety to the fearlessness of the 
“speed demons”—true sportsmen all—who 
smile in the face of death and point the way 
to progress. 

Remember that when a driver drops out 
of a heartbreaking race, the fault does not 
always lie ina weakness of his particular 
car, More often he is the victim of some 
inherent imperfection that remains to be 
‘overcome in the science of motor construc- 
tion. It was such an imperfection that 
eliminated Ralph De Palma from the 600- 
mile race of 1912. Just when victory was 
within his grasp, when he was leading by 11 
minutes and had only two laps to go, & 
piston broke! 


Racetrack Gives Cars Grueling Test 


De Palma shrugged his shoulders, “The 
luck of the racetrack,” he called it, 

But the “luck” of De Palma and his 
‘speeding pals has resulted in strengthening 
the moving parts of every automobile on 


DD one more use 
to the useful 
‘sutomobile, 

‘At Lovelocks, 
the Nevada Valley 
PowerCompany-oper- 
ates a power house 
at which one of the 
48-inch floodgate 
valves is seldom used. 
For this reason no 
electric drive is pro- 
vided. 

But the superin- 
tendent owns an auto- 
mobile, and that auto 
salved the power 


cof metal was fitted 
‘over the hub of one of 
the rear wheels and 
fastened to the spokes. 
‘This piece in turn was 


fastened to 9 pin 
gear shaft operating 
the valve, ‘Then the wheel was 
Jacked up and the automobile 
‘engine was started, spinning the 
wheel and turning the gear shaft 
smooth! 

The device worked perte 
Tt can be attached or datached at 
the will of the operator. 


‘Suinmatine pirplancs for Montana 


ON, BEE heels f the recent ralnmakiog 
‘experiments at McCook Flying Field 
‘at Dayton, Ohio, where airplanes succeeded 
in annihilating clouds and causing precip 
tation by spraying clouds with 
charged sand, comes the report that 
Richard 7. Ringling, member of the famous 
clrous family, has purchased 10 airplanes 
to be used by professional rainmakers in 
Montana's dry land farming district. 
Ringling announces that these 
assembled at Great Falls, Mont., wil 
rogular trips to various sections of the 
state, discharging positive and negative 
fons of electricity into the air from a wing 


Prevents Spilling 


NEW automobile funnel that fits 


smugly into the radiator inlet and 
stands erect by self has been invented to 
take the place of the old style funnel that 
hhad to be held. 

This novel device permits the use of both 
hands in pouring water 


In addition, it is 


Both hands are free for pouring” 


rigid enough in its position to support: the 
‘weight of a pail of water on ita edge, there- 
by lessening the exertion of holding the 
pail clear ut radiator height, 

In winter most people empty the radiator 
‘every night to prevent freezing, and this 
necessitates refilling with hot water. Use 
of the new funnel eliminates the danger 0 
‘oiling clothes or burning the hands wit 
spilled water. 

‘The funnel has a brass sereen strain 
that prevents any refuse from entering ¢ 
radiator, Spout are made in various si 
to fit any ear or truck, Each spout hae 
‘small groove to provide space for the over 
flow pipe in the radiator inlet. 


Novel Fountain Pen Used 
to Eradicate Ink 


"TO BRADICATE Ink, it fe no longer 
necessary to perform a complicated 
experiment in chemistry, for the invention, 
by ‘Thomas W. 

‘Cappon, of New. 
ark, No J of a 
fountain pen cor 
taining a fluid 
has provided a 
simple means of 
‘erasing. 

‘The fluid is 
stored in a glass 
tube inserted in 
the fountain pen. 
A movable glass 
plunger sliding 
loosely in a cork 
stopper keeps 
the liquid in the 
tube. By press 
ing this plunger 
down on the 
paper, a small 
amount of the 
Aid can be forced out; then, by meuns of 
a round knob at the extremity of the pen, 
the fluid is spread over the writing to be 
obliterated. 

‘The erasure is said to be complete, 
When the paper has been dried with a 
blotter, it is possible to write on it without’ 
fear of smudging. 
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The Ideal Swimming Stroke 


Found by Science 
Double Trudgeon Crawl Helps Champions and Beginners Alike 


By Edward T. Kennedy 


\Swimming Coach, Columbia 
University 


EACHING ot, nto the 
Rime rwimmine scence Ye 
fhe hat tay sw 

‘Thrown sientfentiy otra: CLA 
Jour experts een bave 
developed a method of propulsion 
|which, while it has made “learning to order to allow for slight 
fi an ey prose for he esoer Psy aie ana 
fa mster epoca” John "We Pete toe ton al ty 
fair thé weg ped marl othe them ign a 
fr 

ie alle he set duh tron 
een Sunde cham aes, 
Fue Fee te ormoatevtng 
actrs_and_ exer here tat 

the ideal stroke for beginners and 
ampions alike, 


An Easy Stroke to Learn 


‘The beginner, accustomed to struggle 
[laboriously with the old-fashioned, lumber- 
ing breast stroke, need no longer envy the 
“overhand" swimmer plowing swiftly 
¢hrough the waves. He can forget the slow, 
interesting “spread eagle’ method and 
Jean strike out xwiftly for himself. A little 
etice will bring about a marked im- 
rement; it will make him a strong, 
speedy swimmer, ready for any emer 


while the other moves up- 
ward. While doing this, 
hold the legs almost straight 
yet free from tension in 


‘two 
paddlewheels, in long, alter: 
nate sweeps,” Each arm in 
turn is extended full length 
in front and enters the 
water with the elbow 
‘lightly higher than the hand, fore- 
arm and hand alined, palm down and 
flat, fingers and thumb close together. 
‘The hand enters the water at one side 
of an imaginary line through the 
middle of the body. “Now sweep the 
arm downward and backward, bend- 
ing it so that the elbow hooks out- 
‘ward and so that the hand will move 
in an are beneath the body until it 
nears the thigh. Here the arm 
‘swerves outward in such a way that 
the hand and forearm retain leverage 
fon the water as they are brought to 
the surface. Just before the hand 
emerges, the palm is turned ine 
ward, As the hand clears the water, 
it is flipped gently from the wrist 
toward the body, but the forearm 

‘continues to move outward as the 
ip is effected and circles out- 
ward, until it pointa ahead. ‘Then, 
after’ the bending of the arm is 
‘completed, the elbow moves for- 
ward and the arm glides out 
straight again to easy full reach 
in front, keeping a few inches 
above the surface of the water 
and sloping slightly downward 
after the hand passes beyond 
the head. 


Stroke Supports Shoulders 


During the stroke the arms 
should be moved independently 
of the body so that the shoulders 
ill not follow their movements, 
‘The movement of each arm should 
be timed so that it will start its 
drive from the front before the 
other arm, completing its drive, 
relinquishes its pressure on the 
tended, body slightly arched water at the rear. The catch, 
from head to toes, then use your or entry of the arm into the 
‘as water wheels and your feet as To learn the stroke, frst practise the leg water, should be made with sufficient 
llers. “If you are a beginner, all drive; next, try the arm movements, and vigor’ to support the shoulders. | The 
‘ou need is a ‘it of confidence. Your finally the rolling and breathing. This is power must then be increased until the 
jungs are full. You can’t sink. Ax your how to do it: arm bas reached a point beyond the 
and legs drive you forward, at every The Leg Drive—Lie out flat on the perpendicular position. 
stroke you roll your hody to one water, face downward, and move your legs Study carefully the illustrations at top 
ide, open your mouth, and take a fresh in short alternating thrashes like the beat of next page. 
ith of air for the next dip, - of drumsticks, One leg moves downward, — As the hand leaves the water, the 


ey. 
‘The six-beat trudgeon craw! has made it 
Jpossible for the men and women swimming 
champions to set new speed records for all 
lidtances.  Weismuller, Norman Ross, 
dy Langer, Richard Howell, Claire Calli- 
gan, Charlotte Boyle, Ethelda Bleibtrey, 
Helen Wainwright, and Gertrude 
[Ederle—all have ‘mastered and 
fused it. 
‘Just as it has increased their 
speed and endurance in the water, 
ft will increase the speed and 
\durance of the most awkward 
\mateur who practises it. In fact, 
the beginner's improvement. will 
more marked than that of the 
expert, for the new stroke will 


matter for the average swim- 

to cut down his time for any 
listance by minutes. 

This most scientific of all swim- 

ing strokes is easy because it is 

‘You simply float out on 

1@ water, face downward, arms 
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How to Swim with a Championship Stroke 


Po 


bending of the arm immediately 
afterward should be quick, but 
the forward glide exceedingly 
slow, to permit a rest between 
efforts. 

‘Arms and Legs—The strokes 
of arms and legs should be timed 
80 that three scissoring motions 
‘of the legs (one up, one down, 


of ‘each arm, or six acis- 
soring motions to each full 
stroke. ‘The first and fourth of 
the six leg motions should be more prom 
nounced than the others. These two 
wider strokes (called majors) should not 
‘exceed a movement of more than 13 or 
14 Inches; the leer strokes (called 
minors) not more than from 6 to 
inches, ‘The thrash of the legs should 
be easy. 

Breathing—Breathing ix accomplished 
by rolling the body and moving the head 
to one side, whichever side is pre- 
ferred, This brings the face above 
water no that the awimmer ean 
inhale a breath of air through his 
mouth during the recovery of the 
farm on that side. ‘Then the body 
rolls back, the head is submerged 
again, and the swimmer exhales 
through the nose under water 
during the recovery of the other 
farm. During the roll, which, by 
the ‘way, should not be pro- 
nounced, it is very important to 
start the drive of the under arm 
before turning the head to inhale 
and to start the drive of the top 
arm before turning the head to 
the submerged position. 


Learning to Roll 


In learning the stroke, itis good 
practice at first to roll’ the body 
heavily to each side, turning the 
hhend toward each arm as it sweeps 
forward above the surface. But 
once you have learned to co- 
ordinate arm and leg action and 
breathing, abandon this practice. 
You should roll only to one side to 
inhale, aiming to conform more 
and more with the requirements 
of the standard stroke. 

‘The superiority of the six-beat 
double-trudgeon craw! is due to 
the fact that, more than any 
stroke devised so far, it meets the 
scientific requirements of effective 
progression in the water—natural 
Sed Gilclent weveninls, on- 


tinuous application of arm and leg power 
and avoidance of unnecessary resistance. 
‘All movements are easy and unstrained, 
yet they give good play to the muscles, 
Afford direct forward impetus and eliminate 
loss of motion. Propelling force is attained 
without break in the movements of arms 
‘or legs. Resistance is reduced to a mini 
‘mum, not only because the position of the 
body and steady progreat enable the swim- 


is Claire Galligan, of the Women's Swimming 
who, with Charlotte Boyle, first 


Senger 


mer to take advantage of the hydroplaning 
principle, but because the arms recover 
above water and the leg drive is the nar- 
roweat evolved to date. 

‘We owe the discovery of the six-beat 
double-rhythm stroke to American students 
of the science of swimming. ‘They worked 
it out in theory several yenrs before it 
was tested for practical use, At frst the 
Teading coaches and swimmers could not be 

induced to give ita trial, elaiming 
that the fast leg thrash was en 
tirely too tiring to be maintained 
successfully for more than about 
100 yards. 


Records Broken with Stroke 


So it was left to two New York 
girle—Miss Claire Galligan and 
Miss Charlotte Boyle, of the 
Women's Swimming Association 
=to prove the value of the stroke, 
‘They took it up experimentally in 
the fall of 1917. A few months 
later they startled the aquatic 
world by using it in the women's 
500 yards national championship 
race, which Miss Galligan won. 
And the following summer both 
tirls succeeded in shatteri 
records with it, up to one mile, 
clinching the evidence of its worth. 

One of the outstanding ad- 
vantages of the six-beat crawl is 
that it does not require fast arm 
movements. On the contrary, 
the steady leg drive permits slow- 
ing up the arms without loss of 
momentum, thus making it pos 
sible to retard the recovery and 
seek complete relaxation between 
arm pulls. A rapid stroke will 
prevent full development of either 
‘speed or endurance. 

‘Try out this stroke this summer, 
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Friends of the Home and Garden 


‘THIS HARMLESS TREE FROG is a friend of the farmer and backyard THE BAT, TOO, FEEDS ON PESTS, yet, 
gardener alike; for it devours countless insects that are injurious to food through the’fear and ignorance of human beings, 
Blts and to gran. tao fc on disease carrying fics end mosis, these strange winged mammals usually are 

jusanda of these valuable litte creatures are killed thoughtleaaly every year killed whenever they chance to enter a home 


biz MAY LOOK 
PY, but the THESE HORNED LIZARDS, incorrectly called “horned, toad 
4 are thought to be enemies of man. Instead, they are harmless and SAVES THE 
ieth ca, aie, "Oo fake gentle and interesting pets. ‘They are found chiely in the south: Sieve Week 
two. pairs of these western part of the United States, where they feed on fies and insects Sak for the tolustry 
rin ona. farm, if 
ected and alk 
fed to tear their 


NOT POISONOUS 
—The belief that the 
thousand leg bug (at 
Jeft} inflicts a ven 
comous bite is false, 
This creature, often 
seen running’ about 
the house, has been 
feared and destroyed 
bby housewives, yet it 
feeds entirely on Mies, 
cockroaches, and 
‘ther household pests 


‘ess, if lee alone 


UTOMOBILE manufacturers are 
yoing back into their great motor 
Iuboratory—the speedway. Not 

for the sport of it; not for the big cash 

awards given the winners; but for its 
sielentific value to the industry. The 

Packard Company is the first big concern 

to announce its return to the track. Its 

cars are expected to figure prominently in 
this season's events. 

‘Twenty years ago Henry Ford drove one 
‘of his first ears out to the old Grosse Point 
racetrack in Detroit and there, in a thrilling 
test of speed, matched his ereation against 
the car of Alexander Winton. 


What Henry Ford Learned 


Ford won. And in winning he learned 
some valuable new facts about the con- 
struction of automobiles. He learned, for 
example, that the action of springs under 
‘great strain is different from their action 
‘on a boulevard at ordinary speed. He 
learned that vibration is likely to break 
fragile parts, ‘The wear and tear of the 
racetrack revealed to him weaknesses in 
construction and materials that were not 
apparent under normal conditions. 

In correcting these weaknesses, in profit 
{ing by experience, Ford produced a car 
that is one of the marvels of the century. 

Other manufacturers followed Ford’ 
example. In the early days they took 
their ears to the speedway laboratory to 
teat them in the crucible of racing. They, 
too, learned their lessons and profited by 
them. 

‘Then came the war. The practice of 
entering stock cars in speed events was 
diseontinued. But the thundering grind 
of the track had accomplished a definite 
regult: It had established one of the wonder 
industries of history. 

‘The automobiles that are so indispens- 
able in business and pleasure today are 
marvels of simply operated mechanism 
just because they passed through the gruel- 
ing tests of speed. We drive them in com- 
parative safety and comfort because daring 
speed kings risked their lives, burned up 
tires, broke steering gears and erashed into 
the ditch, or because they skilfully tuned 
and nursed their throbbing steeds to 
breathless victories. 

‘And now the makers are returning to the 
speedway in the hope of still greater en- 


‘Awaiting the starting gun at the Grst motor racing event of the the 
championship Face, won by Jimmy Murphy on the Los Angeles Speedway 


By E. V. Rickenbacker 


Former Race Driver and American Flying Ace 


_t 


sineering achievements. In 
the further development of 
motor cars they hope to 
duplicate the record of fear~ 
leas race drivers of the 
ast. 

‘Just what is this record? 
How is it reflected in the 
modern automobile? 

First, in the efficiency 
of the ‘small, powerful 
‘engine. The evolution of 
the engine from the early 
models, with a piston dis 
placement of 1000 cubic 
inches to the present 122 
cubic inch size, took place 
almost entirely on the speed- 


way. 

‘In the early days of racing, 
an outstanding feature of cars 
centered by manufacturers was 
the ever increasing size of the 
engines, which eventually 
reached. the size of 71(-inch 
bore and six-inch stroke. ‘The 
piston displacement wan 1000 
cubic inches and the speed of 
the engine 1200 revolutions a minute. 
‘These big cars weighed 2800 pounds—just 
twice as much as the cam entered this 

‘From 1905 the size of engines began to 
decrease and the engine speed to increase. 
‘The first step in this development was to 
limit the piston displacement to 600 
cubic inches and increase the apeed to 2000 
revolutions. Next, in the races of 1913, 
the piston displacement was limited to 450 
Inches and the speed increased to 2500 
revolutions. It was at this stage that 
‘overhead valves were first used on race cars 
‘Again, in 1915, piston displacement wan 
cut to 300 inches. With a ear of this class 
Ralph De Palma hung up a record of 89.84 
miles an hour for 500 miles. Seven years 
later, Jimmy Murphy broke this record 
with's piston displacement of 183 inches. 

‘The small engines of 1822 were con- 
sidered the last’ Word in engine reduction. 
Designers and manufacturers agreed that 
any further limitations in size would kill 
speed. Yet the ears entered for the 500- 
mile race at Indianapolis this year were 
limited to 122 inches and the speed ad- 
vanced to 5500 revolutions. This is con- 
siderably smaller than the displacement of 


1923 season —the 250-mile 


Jimmy Murphy, international racing champion, 
‘repairing 
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What Every Motorist Owes to 


‘@ broken steering knuckle at his pit 


engines in the popular priced small ca} 
now on the market. But the engines 
as powerful as ever and more economic 

Thave gone to some length in describ 
these engine changes, simply to show ( 
effect of the racetrack on the design 
modern commercial cars. If you owned 
car 10 oF 15 years ago, you will recall t 
large bore of the engine. And you will recd 
how, year by year, the size has decreas 
and efficiency has ‘increased, in step wi 
every development on the speedways 
the country. 


Europe Working on Small Car 


T-am firmly convinced that the 122 
engines of this year's race cars will 
adopted generally for commercial 
within a year or s0. Even now, in Fu 
‘manufacturers are experimenting with 
much smaller than any ever made succe} 
fully in this country. 

Reduction in engine size naturally 


resulted in decrease in consumption of fu 
Tn fact, the fuel saving has been almost 


per cent. With the rising price of gasoli 
this single economy is tremendously | 
‘portant to every consumer. 


ty, TIS 
Jddities in the News 


World's Queerest Monkey Caught by the Camera 


NOSIEST MONKEY 


. Here is 2n unusual close-up 
photograph of one ‘of the 
Strangest’ of animals — the 
Tong nosed “monkey of 
‘Borneo, the first specimen 
‘of which has just been eap- 
tured, Naturally be lives 
\Vin inaccessible places 
‘and his capture i= con: 
sidered a great’ feat 


NEW YORK CITY'S TALLEST WATER TOWER in action in the 
skyscraper district. It rises 65 feet above the level of the street, enabling 
ra to direct powerful othe eighth floor of a building 


TOMMY MILTON DRIVES 
MIDGET RACER 


es like « toy ; but this latest creation of EEE — 
famous speed king can travel 100 miles Gat 
ur, Is the smallest esr cepable of such WHY GET STUCK IN THE MUD when you can walk on top of it 
pd—a 122 cubic inch, one man racing car, with homemade mad shoes? This inventive Californian has made hie out 
thing only 1350 pounds, or 750 pounds of square boards that are Fitted to his feet like snowshoes. To protect his 
than the present 183 cubic inch racers trousers he has added burlap skirts that hang from his knees to the edges 
| frame is! only 21 inches wide. The of the boards. A mudprocf wheelbarrow similarly shod end having & 


Jtreamlined body looks like a bass horn barrel for 2 wheel completes the ingenious outfit 
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“ Burning Up Old “To Let” Signs 


Berkeley's (Calif) Chamber of Commerce decided that “To Let” and “For Sale” signs marred 
‘boards were nailed together in the form of a house, the torch was applied, and the ugly signs went up in smoke 


city’s appearance, so the condemned | 


Natural Spring Bubbles from Tree 


IN A small farm near Bern, Switzerland, 
‘ean be found a large tree from which 
water gush 
At first glance the spring may seem to 
be an artificial arrangement, Instead, it 
is simply still another of Nature's curious 
litle freaks. 

Not until the tree had attained a con- 
siderable growth was there seen any indi- 
cation of aspring. ‘Then, through « crevice 
in the side, a little water trickled out, 
‘This stream became Inrger as time went 
on, until now enough cool, lear water pours 
‘ut to supply all the needs of the farm, and 
fince the farmer built a trough under the 
‘ring, the cattle have made a well-worn 
path there. 

No one can explain just how the spring 
originated. It ia posible that, the roots 
of the growing tree pierced a subterranean 
ftream and that the rising water found 
feast resistance when it passed up through 
& hollow portion of the tree and then out 
through a erack in the side. 


‘Courtny PB. Vaes Machine CO 


One Mulepower Pushes Railway Car 


OUNT LOWE, Calif, which over- 
looks a panorama of rare beauty, 
boasts of a scenic railway along which a 
ear, propelled by a mule, carries sightseers 
up ‘the steep route for a view of the mag- 
nificent scenery. 
‘The railway was built single-handed by 


‘a young man who went to the mountains 
to regain his health. 

‘The car has two longitudinal seats, back 
to back, which will accommodate 16 pas- 
sengers. To protect the passengers from 
the dust kicked up by the mule, the animal 
{s hitched behind the ear as shown below, 


California Sunflower Gro 
to Record Height 


S IF to further substantiate Californ 
claim as the state where things 1s 
record breaking 


has 
grownwhatis prob- 
ably the world’s 
tallest sunflower. 
twas grown in the 
back yard of her 
home and meas 
tured 16 foot from 
the root to the top 
of the flower. 

While Luther 
Burbank has been 
producing sun- 
flowers a foot high 
0 that they may 
‘be consumed by 
poultry without 
the necmalty, of 
vesting th 
Lngs teed-tearing 
caps, Nature has 
been working in 
the opposite diree- 
tion, as shown in 
this ‘case, 

It is not gener= 
ally known that 
several European 
‘countries cultivate 
sunflowers for eco- 
nomic purposes— 
the leaves being 
‘used for eattle fod~ 
der, the seeds for 
food and for oil, 
which is consid- 
‘ered equal to olive 
or almond oil, and 
the flowers for the 
yellow dye that 
they yield. 


‘Ouau. 


The World’s Deepest Min 


“THE deepest mine in the worl, the 
John del Rey gold mine in Brs 
penetrates the earth for more than 
miles, At this depth the temperaturd 
the rock is 117° F., necessitating 
elaborate system of artiicial cooling. 
‘The great operating problem is the } 
cost of ventilating and hoisting throi 
‘a steplike series of shafts and levels 
‘Which the bottom slopes are reached. 


Mechanical Lungs for 
the Glassblower 


HE first success 

ful equivalent of 
ilasablower's lungs re= 
rently was invented, 


Pressure on & but- 
ton provides sufficient 
air in proper veloc 
les to enable the 
lussblower to _per- 
form the most delicate 
hanically 
natton, controls 
lead 
ing froma compresse 
air chamber, 
Passing | this valve 


jector and sucks with 
tan equal amount of 
from the outside, 
The combined jet of 
air then  paaw 
through a blowpipe. 


Hand Cart Wheelbarrow 
Rides Monorail 


MONORAIL hand cart, designed to 
replace the wheelbarrow, recently hus 
been invented in Germany, where itis find~ 
ing extensive use in street railway work. 
“The car has two wheels each equipped 
with a double flange. ‘To the frame is 
attached x long handle with which the 
operator keeps the car upright and aguinst 
which he pushes, ‘The wooden box, which 


Pushing hand cart along monorail 
hhas a capacity of about eight cubic feet, is 


‘mounted on hinges so that it may be tipped 
‘to one side when depositing the load. 


OL 


Shipwreck Victim Floats in Buoy 


A UNIQUE ite 


saving apparatus, 
termed the 


“ekittle 


enough to inclose a 
person standing up- 
right, 

Tt consists of a 
watertight bag with 
two sleeves, a bucket 
at the base and a 
hood that is provided 
with a window 
through which the 
shipwrecked occupant 
may look out. The 
‘occupant stands on a 
platform above the 
bucket. 

When in the water, 
the bucket fils and 
this weight keeps the 
bag upright. The 
watertight sleeves of 
flexible rubber permit 
limited motion on the 
part of the occupant 
if he attempts to 
wim 

‘The air tube at the 
top extends suffi- 
ciently above the sur- 
face to permit breath- 
ing. Surmounting the 
tube isa brightly 
colored cone shaped 
signal that helps res- 
euern to locate the 
victims of a sea 


disaster. 


New Heels for Old Shoes 
Attached by Hand 


DETACHABLE leather heats recently 
have been invented to afford rapid 
and inexpensive replacements for worn 
heels. The upper part of the heel is screwed 
firmly to the shoe and has a number of lugs 
that hold the detachable base. Any one 
‘ean remove the old heels and put on new 
‘ones in u few minutes. 


Indoor Gardens Grow from 
Waste Fruit Seeds 


AN INDOOR garden that will provide 
‘a plentiful supply of table plants can 
be obtained from fruit pits usually thrown 
away by the cook. Date stones are ex- 
cellent for this purpose. Place a number of 
the stones in a jar of water and soak them 
for a week; then plant them in a pot filled 
with rich soil. In a warm room the little 
date palms will grow quickly. 

Plants can be grown easily from grape- 
fruit, orange, and lemon seeds. 


Road Sign Maps Answer 
Tourists’ Questions 


UTOMOBILE road signs that antici 
ate tourists’ questions and answer 
‘them have been placed at the six main a 
roaches to the city of Madison, Wis. ‘The 
signs have proved helpful to’ dozens of 
Parents driving in from distant points to 
visit their sons and daughters at the Uni= 
‘versity of Wisconsin. 

‘The signs show all the principal points of 
interest in the city and direct the tourist to 
these points, which include the university, 
the state Capitol, lakes and parks, the post 
office, railroad stations, and trunk highways, 


Making Hay while the Rain Sais 


Sypor ese 


tim 


Groanner 


[URING green, water-soaked grass in 
five minutes is the remarkuble feat 
claimed for a haymaking machine 

designed on an entirely new principle, in 

ented by Nuna C. Hero, of New Orleans. 

‘The inventor predicts that it will take the 

amble out of haygrowing, and increase the 

Droduetive capacity of present hay lands 

about 50 per cent, 

‘The apparatus consists of a dehydrating 
or drying machine, in which the green 
material, passing through an eight-inch 
tube inthe center of a large rotating 
cylinder, is subjected to a powerful hot-air 
blast. ‘The small tube discharges into the 
evlinder at the far end. 

Running the full length of the cylinder is, 
1 series of fins inclined so as to discharge 

terial toward the back, as the eylinder 
revolves, Around the ‘eight-inch tube 
within. the eylinder are hot-air jackets 
onnected with each other. Smoke and 

‘waste heat of the furnace are sent through 

these jackets, heating the air in the tube 

and keeping the hay at an even tempera- 
ture. 

‘When the green material has been 
hhauled to the dehydrator, it passes fins 
‘through an ensilage cutter, which chops it 
into short lengths. From there, itis ele- 
vated, by belt, to x point where a blast of 
fir, at 800 degrees temperature, dives it 


AWA WA Wawa h te, 


Steel Window Guard Keeps 
Burglars Out, Baby In 


‘VERY mother who has worried for fear 

her baby will fall out of a window will 
Ihe interested in a new removable window 
guard made of steel bars strong enough to 
Keep burglars out and baby in. It may be 
‘taken from room to room as needed and 
folded away when not in use. 

‘After a channel bar for holding the guard 
is serewed into the frame of the window, no 
screws are visible. 

‘The locking device covers all screws 50 
that they cannot be located for removal 
from the outside. 


‘The haymaking plant. Note suction pipe that conveys cured hay to packing barn 


through the eight-inch tube at the rate of 
40 miles an hour, and out into the revolving 


cylinder. 
As the material is worked along by 
cylinder fing, the wind picks up what has 


become perfectly cured and blows it into 
12 suction pipe, in which it is conveyed into 
the packing barn. There it is packed into 
sacks holding 60 pounds. The entire 
operation takes five minuter—from ensilage 
‘cutter to packing barn 


Folding Steel Horse for 
Use about the House 


R the man without a workbench, who 

now uses the piano bench or kitchen 
chair an a sawhorse, an inexpensive folding 
steel horse recently has been invented. It 
may be used as support for temporary 
‘workbenches, display tables, banquet tables 
or platforms. It also has a clamp attach- 
iment that serves as a Vie. 

‘When folded, the new horse occupies a 
space 4 by 5 inches by the length of ite 
beam. It’ may be kept in a carpenter's 
tool chest or in a closet. 


Novel Line Cover Keeps 
Wet Clothes Clean 


LINE cover operated in a spring reel, 

designed to do away with the solling 
‘of newly washed clothes by a dirty line, has 
‘been patented by a housewife who lives 


‘Taping line as clothes are hung 


near a railroad. She wearied of doing her 
week's wash over a second time because 
the line had been soiled by smoke from 
passing trains. 

Covering the line with string of eloth 
ave her the idea for her invention, which 
consists of a long tape wound on a sprir 
reel that is adjusted s0 it rides on the lin 
Entering the reel, the tape is ereased so 
that the soiled surface next to the line is 
folded upon itself, only the clean sides 
coming in contact. ' The device is operated 
by pinning one end of the tape to the line 
and running the reel along as the ¢lothes 
are hung. 


Forest fires in the United States average 
33,500 annually, reports the United States 
Forest Service. More than 7,000,000 
‘acres are burned each year, with a property 
loss of $16,424,000. 
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Beetles Eat Telephone Lines 


Lead-Boring Bugs Cut and 
Ruin Miles of Electric 
_ Cable in California 


HEN lead fases blow out 
fon. electric light and 
power lines in Califor- 


Inia, it is not always due to a 
short circuit, but often to a 
lead-eating beetle that pene / = 
itrates the metallic covering / 

lot the fuse and eats away’ 

Ihe lead, 

‘This beetle, scientifically 
lknown as Scobica dectiia, 
lulso. has destroyed many 
niles of lead cable covering 
for telephone lines. ‘The in- 
lect lays its exes in holes 
[that it bores in trees and tele- 
Iphone poles. In these holes 
the young pass through the 
larva and pupa stage, emerging 
las full fledged beetles the fol- 
lowing year. ‘Then’ they fly 
lnway' on carvers of destruction 

‘To find out why the beetle» at 
lrack metal und to diacover meth ods of 
prevention, the United States Hureaw 
lot Agriculture recently conducted « mre 
lot experiments at Los Gatos, Calif. Within 
lewo large screened cages were suspensied a 
Inumber of cables. Numerous freshly 
lemerged beetles were placed in the caxes. 

‘The experiments showed that practically 
lal the boring was done near the « 
Ibetween the cables und the susp 
lings. ‘The reason for this, it wns found, is 
Ithat the beetle requires foothold from 
lwhich to attack the cable. Such a hold it 
Jobtains by bracing itself against the ring 
{The holes, about one tenth of an inch in 
ldiameter, permit. the entrance of water, 
Iwhich short cireuits the wires within 

‘The female beetles do most of the boring, 

lin locating places in which ahe ean lay her 
lergs. As a preventive, the cables are 
Iconted with beet tallow, which sticks to 
the beetle and mulfocaten it when it tries to 
hore. 
‘There are other similar inseets that 
lcause appreciable damage to metals. Both 
lin Europe and America there are beetles 
that eat the quicksilver off the backs of 
lmirrors and still others that devote their 
lenergies to removing gilding from chan- 
Idlicrs. 


New Cloverleaf Propeller 
Said to Increase Speed 


NEW, type of prope, adaptable to 
any size craft, and said to have 
ferented efficiency, due to its queer clo 
leat form, is com- 
jing into’ use on 
the Pacific coast. 
Its widened 
blades, it is 
claimed, present 
about twice as 
‘much surface to 
the water during 
ene revolution, 
and produce 
greater speed 
than any other propeller of the same size 
and pitch. The time required to reverse a 
boat is considerably lessened, it is said. 


Rowboat Motor Travels 
in Carrying Case 


HE detachable rowboat motor now 
may take its place with typewriters, 
stenotypes, and other portable machines 
in mode of transportation. A new carrying 
case, just put on the market, is neat and 
compact and rides 
securely on the run- 
ningboard of anauto. 
‘The entire motor 
and rudder, with the 
rudder folded back 
out of the way. 
slips neatly into the 
case without the ne- 


How the 


motor, 


taching 
any parte 


With sharp pincer 
jaws, the lead "borer 
shown above eats away. 
the lead covering of 
fuses and cables 


A typical piece of lead cable 


‘covering after an attack by beetles 


Eggs Locked and Padded 
for Safe Shipment 


VERY farmer, freight handler, and 
commission man engaged in handling 
‘eggs will welcome the invention of a new 
cushion locked 
pad for egg 
‘erates, which is 
said to reduce 
breakage to the 
minimum. ‘The 
honeycomb con 
tainers are made 
of light _card- 
board and are 
backed by a cor 


‘trips 
provide cushions 
between the Iny- 
ers of eggs. They 
also lock the 
honeycombed 
filler sections 
tight, preventing 
slipping as the 
‘cases are handled. Continual sliding on 
the smooth cardboard pads in common use 
is said to be the cause of a large percentage 
of breakage in transit. With the new pad 
each egg is locked and padded in its own 
compartment. It is reported that ship- 
ments packed in this manner, greatly 
reduced loss by breakage. 
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The Truth about the Weather 


Told to Robert E. Martin by James H. Scarr 
New York District Forecaster of the U. S. Weather Bureau 


|OME 20,000 individuals ask me ques- 
tions about the weather every year. 
Weather questions pour into our 
New York office over three trunk telephone 
Tines at the rate of one a minute on ordinary 
days. At the first ust of an approaching 
‘storm, the calls often mount to 10 a minute. 
‘On such days, the telephone company re 
ports that within eight hours as many as 
1500 calls have failed to reach us because 
four lines were all busy. 

‘And while we are trying to answer these 
innumerable questions over the phone— 
while we are telling one man whether the 
‘moon shone a week ago last Thursday, and 
another that we can’t possibly predict how 
much rain will fall day after tomorrow— 
‘other people, gathered in the office, are 
‘asking the weather man for personal help 
in solving their business and domestic prob- 
ems. 

‘A widow came in the other day to inquire 
what city she should move to in order to 
save her son from recurrent attacks of 
pneumonia, An excitable husband was 
‘waiting to ask if there was any place in the 


‘country where thunderstorms never occur. 
He said he wanted to move there, because 
during every thunderstorm his wife kept 
him awake all night with her terrorstricken 
complaints. Next him was a young busi 
ness man who said he dyed straw for straw 
hhats and wanted help in determining just 
what conditions of temperature and humid- 
ity would be best to make his process 
effective. 

Meanwhile the flood of telephonic in- 

continued. Fool questions? Not 
bit of it! Earnest, honest-to-goodnes« 
inquiries that help to regulate every human 
activity or interest, from washing to wed- 
dings, from food crops to street cleaning, 
from weekends to wearing apparel, from 
coal supply and construction to advertising 
and after-theater suppers. 

Every Friday afternoon in spring we are 
bombarded with feminine voices over the 
telephone asking about the week-end fore- 
cast. Tt seems as though nearly every 
office girl in town who has access to a tele- 
phone is anxious to know whether she can 
safely plan a Saturday afternoon excursion. 
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A worried Brooklyn housewife wants 
know whether it will be safe to have hel 
Jaundress come tomorrow, “or will it rain?" 
A timid young woman pays me a persona} 
Visit to inquire whether the weather will bs 
auspicious for her wedding next Wednesday] 

Among all these hourly proofs that Mr} 
Average Citizen finds the weather man 
constantly useful aseistant in his dail 
affairs, the question that crops up mos) 
frequently is whether the winters aren’ 
getting warmer and the summers coole| 

they used to be. This seems to be 
universal popular belief. T has prevaile 
in every adult generation for centuries, an 
is continually cropping up anew. 

Only last winter, Chieagoans began 
lay claim to a milder climate than the 
used to have. They alleged that the cit 
is now enjoying the warmer winters cha 
acteristic, 20 years ago, of regions 20 
miles farther south. And yet the mos 
conclusive weather bureau figures prov 
that over a period of many generations th 
climate of the United States hasn't changer 
in a aingle distinguishable item. 
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“Well, but I know the snowdi 
jore higher when I was a boy." a 
jend of mine said to me the other 
lay “and the Dbligzards were lots 
lercer; while I can remember glorious 
ating days unequalled by wuythi 
fe youngsters have now.” 
“How tall were you as a boy?” 1 
‘ked in reply. “Just remember that 
jowdrifts that now only reach your 
Jnees, used to reach above your waist. 
fhe drifts weren't a bit higher, but 
hey looked like mountains to you 
hen. And your memory is the most 
coptive thing you have. One or two 
Jolated blizzards stand out spectacu- 
rly in your mind and color your im- 
roealon of whole winters. ‘The youth- 
1 glamour around a few days of fine 
ating has so grown upon you 
collection that you forget the inwu- 
jerable daya of thaw.” 
‘Perhaps the American people discuss 
1e weather 40 continually because 
oreweather freaks and more extremes 
‘climate affect the United States than 
py other great nation on the globe. 
A single one of our states— California 
in boast that it harbors, almost side by 
lie, the hottest spot on earth, the pleas- 
htest year-round climate, and the heaviest 
owfalls in the country. "Up in the north- 
lest corner of the map, around Puget 
wund, America's rainiest cities thrive, 


‘This map, based on records of the 
New York Weather Bureas, shows 
weather pecultaritien in” various 

the United "States 
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Is Our Climate Changing? 


FTEN we hear oldtimers aay that our 
winters "ain't what they used to be — 

that we no longer have the fierce blizzards, t 
bitter cold that we did “when I was © boy.” 
Most of us have thought the same thing. 

ie it really, tthe earth is growing 
hotter? “Or sit growing colder? 

°A few years egs scence held to the theory that 
the earth, a big heated ball, was gradually cooling 
off. Today scientists, in their study of radium. 
tre investigating a theory that the earth actually 
ay be growing warmer under the influence of 
fadioactive forces” 

‘Which is right 

"The moat conclusive Weather Bureau figures.” 
answers James 11. Searr, famous New York 
weather ‘forecaster. “prove that for many 
fenerations the climate of the United Stater 
Ramn't changed in a single distinguishable item.” 

‘Read what he says about it in this article 


while in the opposite comer, New Englat 
rises to confess that she is stormier, foggier, 
and more afflicted with cold waves than 
any other part of the land. 

‘The coldest spot in the country is 
Poplar, Mont., where the temperature has 
been 68 degrees below zero in January. 

"At the other end of the thermometer 
stands the sizaling high mark of 134 


degrees in the shade, officially noted 
fon the weather bureau instrument at 
Greenland Ranch, Death Valley, Calif. 
If the temperature should rise to any 
such point as that in the more humid 
|] portions of the country, the population 

would be pretty nearly wiped out 
overnight. 

Outside the extreme northern por- 
tions of the United States, between 
the Rockies and the Great Lakes, the 
coldest winters are experienced in 
the region around Ogdensburg, 
N. Y., and thence eastward to Lal 
Champlain, northern Vermont, New 
Hampshire, and Maine. ‘There 
temperature of 40 below zero has 
been recorded. 

Weather Bureau records beginning 
in 1871 show that no spot on the ms 
land of the United States has wholly 
escaped freezing weather; Key West 
‘alone has been frostless. Zero weather, 
however, never has touched the Pacific 
Coast, although it has reached as far 
south as the gulf coast of Mississippi and 
‘Louisiana 

Minneapolis, St. Paul, and Duluth are 
the largest cities that enjoy "way-below- 
zero temperatures, and they likewise are 
the largest cities with a pronounced annual 
range in temperature covering more than 
100 degrees. ‘The greatest yearly range in 
(Turn to page 56) 


Hunting Big Bustards by 


“TH picture shows a thrilling moment 
in the newest air xport—hunting the 
reat bustard, Europe's largest bird. by 
airplane. This sport was originated re- 
cently by Spanish aviators attached to an 
fairdrome on the southern plains of Spain, 
where the huge birds are plentiful. 

‘The great bustard, of the species of long 
shanked wading birds, is found in Europe 
in amall flocks of eight or 10. The largest 


es Aer 


‘of the males weigh from 30 to 42 pounds, 
are four feet long, with a wing spread of six 
‘or seven feet. Because the birds are unusu- 
ally timid and suspicious, it was extremely 
difficult to bag them until their new enemy, 
the airplane, appeared. 

One of the Spanish aviators, Lieutenant. 
Lecea, recently conceived the idea of run- 
ning down a flock of bustards, separating 
fone bird from the group, and of pursuing 
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Airplane 


that bird until he tired it out and forced 
to land, This was soon followed by a 
phase of the sport—driving an uirpl 
Into a flock as soon as the birds rove, 
shooting at them from the cockpit of 
machine. Hunting of this kind requi 
skill, for the gunner ix 

shots by the limited hor 
the un, due tothe tien and struts of 


About the Weather 
‘temperature is in eastern Montana and the 
‘western part of the Dakotas. Residents of 
‘Huron, 8. D., have seen their thermometers 
‘cover & range of 151 degrees in a year. 

‘Among the great cities of the country, 
the average monthly temperatures during a 
‘year is lowest in San Francisco, and highest 
in St, Paul. San Francisco's average 


region of Death Valley, while the driest big 
cities are San Francisco and Los Angeles, 
‘which are rainless in July and August. The 
maximum monthly rainfall in Los Angeles 
is three inches—in December—while in 
Astoria, Ore., Jupiter Pluvius lets loose as 


‘much as 13 inches of rain in one month. 

‘When it comes to thunderstorms in these 
rainy cities of the Northwest, they occur 
at the rate of only about two a year; while 
right around the mouth of the good old 

Suwanee River, in northwestern Florida, 
the champion thunderstorm region of the 
land, Ninety thunderstorms a year are the 
average in this region. Farther south, 
Miami is treated to the rainiest summer 
climate in the country. 

‘The snowiest region in the United States, 


is on the Sierra Nevada and Cascade ranges, 
‘where snow 30 feet in depth has been noted. 
Northern Michigan has the heaviest snow 
‘outside of the Western mountains. Here a 
snowfall of over 100 inches a winter is not 
luneommon, as compared with less than 
half that average around New York City. 

‘The extreme northeast coast of Maine is 
the foggiest part of the United States; here 
there are an average of 1600 hours of fog a 
year; while the famous San Francisco fogs, 
‘which sweep in as regular as clockwork 
the summer, total about 1100 hours a 
year. 

Besides being the foggiest, the New 
England coast is the stormiest part of the 
country. The region of the Great Lakes 
‘and the Western plains are the windiest in 
‘the interior. Chicago, in the heart of the 
Great Lakes region, lives up to its name of 
the Windy City by reporting the high 
average annual wind velocity of 16 miles 
‘an hour, as compared with an annual 
average velocity of four miles an hour at 
Lynchburg, Va. 

‘St. Paul is credited with the highest wind 
velocity ever reported over a five-minute 
period—102 miles an hour. One of the 
outstanding tornadoes of American history 
truck St. Louis on May 27, 1896, when the 
velocity of the wind is said to have ex- 
ceeded that of a rifle bullet, 


Coal Is Now Delivered by 
Novel Suction Pipe 


MANUFACTURER from the Mid 
‘West thought of using the vacu 


principle for delivering coal. The moi 
‘of the suction pipe is placed at the edge 
1 heap of coal, which is literally sucked 
ite destin ‘whether it be from 
street into a house cellar or from fre 
train to coal wagon. 

‘Of course, only small coal can be dispd 
of by this method. One man can bas 
20 tons of fine coal an hour. 
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Your Vacation—How to Make It Pay 


Noted Health Expert Prescribes the Ideal Scientific Summer Outing, Especially 
for Young Men, to Rebuild Wom Parts of Mind and Body 


By C. Ward Crampton, M.D., National Boy Scout Councillor 


‘THE RIGHT WAY 
Sketched by Dectoe Crampton 


WERY man needs 
vacation; some 
‘men need it more 
than others. The expe- 
rience of thousands of 
young men has proved 
beyond question that 
the right kind of sum 
mer recreation can re- 
turn a tremendous profit 
in health, happiness, and 
efficiency for the months 
‘of work that follow. 

Yet the fact remains 
that @ majority of va 
cations are wasted, 
usually through sheer 
thoughtlessness and lack 


‘of purpose. 

It in the ambitious 
young man, eager for 
iuccess, who asks: "How 
ean I got the most value 
out of my vacation?” 
Hundreds of busy young 


nawer: 
Fit, take stock of 
ourself. Go to 8 re 
Table physician for a complete overhauling. 
Find out just what parts of your body 
machinery are weakening under the daily 
grind, If your work is indoors, at an office 
Ask, probably You have n weak back that 
heeds repairing. As the result of careless 
Dorture your moulders sag, your chest and 
Abdomen are cramped, your neck droops. 
‘Your muscles ure abby, your face pale 
and wrinkled, "You suet from headaches 
| nd stomach ‘disorders 
‘What you need is the vigorous kind of 
summer recreation that will expand your 
heat, allow your lings to grow: tune up 
the mechanism of your stomach, intestines, 
|liver, and other internal organs: harden 
| your muscles and strengthen your heart. 
i you are a wise young man, you will 
‘take time to study yourself. ‘But in these 


THE WRONG WAY 
‘hetched by Doctor Crampton 


‘The first day—a bed 
coat of sunburn 


says Dect Crampton, plans his vacation fest by ta 
Tock of hited to Rnd what parts of ie body need epee” nt 


days of jazz, you will be tempted to join 
the Vacation Boob. He is the vacationist 
‘who hope the first train for a breesy sum- 
mer resort. He climbs off the train and 
into a bathing suit, gots chilled, lies on the 
‘beach to warm up and acquire a handsome 
coat of tan. ‘Then, with an appetite like 
a horse, he hurries to dinner. He eats too 
much. | Afterward he dances until mid- 
night. Finally, at two a. m., he goes to 
ted, only to toon waketuly to the tune 

‘On the beach again next day he is the 
object of solicitous feminine eare while 
the blisters rise. The skin comes off his 
‘back and legs. “He goes rowing, and the 

din comes off hia hands. He goes hiking 
jin tennis shoes, and the skin comes off 
the bottom of his fect. Finally he returns 


Ati eppstite—be gore 
“Siena ec dine 


Amessof bass fora A. sound seep on. Home again— 
healthy appetite ‘balsam under the stars ‘anew man 
to town literally skinned 


by his vacation, “If he 
is no worse off than 
merely used up physi- 
cally, be is lucky. 

But if you are wise, 
you will follow the ex- 
ample of a young bank 
clerk T know, ‘The first 
morning of vacation finds 
hhim getting off the train 
‘at Hickey Corners. By 
noon he has traveled 10 
miles of corduroy road 
‘and has arrived at Lost 
Pine Lake. By night 
his camp site has been 
‘cleared, his tent is up, 
a roaring fire is burning 
under a substantial sup- 
per and a balsam couch 
is ready for the night's 
Dig sleep. 

‘Next morning he is up 
‘before the sun to take a 
dip in the lake. ‘Then 
fried bacon, twist bread, 
and coffee for breakfast. 
Afterward the morning’ 
preliminary exploration 
‘of the country about the camp, followed 
by luncheon, loafing afternoon, and a 
good mess ‘of black bass for’ supper. 
Another night of luxurious balsam, and 
on the morrow a eanoe trip around the 

‘That's his program for the next 12 days, 
‘and all the while he is breathing deeply of 
clean, fresh air; his lungs are expanding, 
his muscles are hardening, his heart settles, 
down to strong steady work, and every 
part of his digestive machine begins to 
function smoothly. Each day is crammed 
full of solid enjoyment and health building. 
And he returns to his office with new vigor, 
‘enthusiasm, and energy. He has saturated 
hhimeelf with the power of all out-of-doors, 

And that’s the kind of vacation that 
pays. 
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[At the casino—he dances Home aigain— 
‘until after midnight tuckered out 


How New York Seeks Escape 
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NAUGHT in a snart of traffic congestion 
unprecedented in the world, New 
ity is seeking escape from the 


hotograph shows a typical view alon one 
streets in the most thickly popalated 
‘ction of the East Side. 

‘Yet this resident population of Man- 
fattan, huge as it is, comprises only a com: 
aratively small item in the growing traffic 
roblem. From the New Jersey shore across 


A ernie 


1000 people—more than live in New Hamp- 
shire—pour into Manhattan Island every day 


the nthe west; from the four people, Brooklyn, with an area of 77 square 
boroughs —Brovklyn, ‘Bronx, Queens und niles, has more than doubled its population 
Richmond—which, ‘ith Manhattan, con- in the past 30 years, and now im equal to 
stitute Greater New York, bisdreds of thou. Mankea ‘Queens, Which iy more thon 


Sands of people and thousancis of automobiles 
‘are dumped onto this one litte island every 
day by ferries, railroads, bridges, and under- 
fiver tubes. 

Te has been catimated that 228,000,000 
people—more than twice the population of little island of Manhattan. Every day 

200,000 automobiles and 25,000 taxicabs ply 
its streets. 

Attempting to keep pace with the deluge, 
New “York City, having already honey- 
combed the earth beneath the streets, has 
Fesorted finally to the plan of building auto- 
mobile highways one above the other. "The 
frst step in the plan is pictured on page 58. 


Rowboat for Auto Tourists 


vas rowboat that 
ean be packed in 
a box 12 by 18 
inches, recently 
has been perfected. 
for the use of tour- 
int fshermen, 

Riding on the 
runningboard of a touring ear, it ean be 
taken along on a summer's week-end trip. 
Tt weighs less than 100 pounds and ean be 
‘assembled In a few minutes, 

‘The boat is built in 21 sections of three- 
ply laminated boards, They lock together 
by means of ateel fasteners, no bolts or 
serews being necessary. No tools are 
needed. “All the work ‘can be done by 
‘When the sections have been assembled, 
canvas cover is drawn over the frame and 
autened by means of straps that also sup- 
port the canvas seats, The boat is 12 feet 
over all when assembied. 

‘The stern is solid enough to support a 
‘small rowboat motor. 


‘At left: Collapsible sow- 
boat ready for service. 
When knocked down, the 
oat can be packed in a 
small box on the running- 
‘board, shown below 
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Lead and Alcohol Kill 
Auto Engine Knocks 


LEAD is one of the heavyweights and 
slcohol one of the bantamweights of 
the chemical world, yet Thomas Midgeley, 
chemist of the General Motors, has made 
them join hands amicably to vanquish the 
"mock" in automobile engines. 

‘The new compound is composed of six 
parts of ethyl combined with two parts of 
lead. By adding it to gasoline, a lower 
arade ofthat fuel may be used, itis claimed, 
without the engine knocking about it. 
‘Only a few drops are needed to produce 
the correct results. 


Clock Machine Times Paint Drying 


‘The distance the paper strip adheres to the painted fen 
measures the fime it takes for the palat to dey 


HISW long docs it take paint to ary 
‘To answer this question accurately 
and to test the drying qualities of various 
paints and oils, Howard A. Gardner, of 
‘Washington, D. C., has invented a machine 
that automatically’ records the drying time 
to within a few minutes of absolute 
accuracy. 

‘The machine consists of an alarm clock, 
which causes a drum to rotate with the 
‘hour hand. Upon this drum is wound 

rure film upon which the paint 
hhas been applied. Thin tissue paper is 
drawn into the machine with the painted 
film and pressed upon the painted surface. 

‘While the paint is wet, the tissue paper 
is stained; but as soon as the paint dries, 


the paper ceases to adhere to the film. An 
inch on the film indicates an hour of drying. 
‘Thus if 24 inches of tissue paper sticks to 
the film, the particular paint being tested 
requires 24 hours to dry. 


Tapioca from Poison Root 


EW people who enjoy tapioca pudding 

realize that they are eating a product 
‘of the poisonous cassava root. In its 
natural state this root is extremely bitter 
and harmful because of the hydrocyanic 
acid that it contains, but when heated it 
becomes palatable and its poisonous quali- 
tes are readily dissipated. 
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Golfer's Raincoat Rolls Up 
to Fit in Bag 


RAIN need not bother the golfer wh 
‘owns one of the new golf bag raincoat 
‘The coat weighs only 15 ounces and ca 
be rolled up and slipped into a golf bag. 
Its sleeves are short and 
loose to avoid interference 


‘with free action of the arms, 
Attached to the coat is a 
that 


rubber hood 
tightly over 
the head and 
keeps the rain 
from running 

the 


fite 4 


New Level Hangs on Line 


ANEW level for use in laying. founds 
tions, tile pipe, cement and brick wall 
land for other construction jobs, recentl 
hhas been placed on the market by a concer 


in Athol, Mass. Weighing only half a 
‘ounce, this level can be hooked over a lin 
stretched between two pointa to determin 
the levelness of surfaces that are to 
rough for surface levels. 

A luminous level glass with a yellowis 
uid facilitates readings. 


Arm-Mobile Newest Type 
of Kiddie Car 

HE “arm-mobile” is a novelty 

kiddie cars, recently invented by. 


resident of Oakland, California. 
"Two arms, each fastened off center 
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Scientists X-Ray Mummy 
to Study Evolution 


[THE first X-ray pictures ever taken of a 
mummy were recently completed by 
fentists at the American Museum of 
jatural History, New York City. The 
Jetures showing the skeleton in detail are 
pected to be a great aid in studying the 
velopment. of bone formations in. the 
olution of man, The first subject of the 

tists! X-ray was a South Ameriean 

n mummy. 
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Water in Paper Bag Can 
Be Heated over Flame 


IN SMALL town hotels where hot 
{is not available for shaving, traveling 
en sometimes fll a paper bag with water 


\p iesem 


Boiling water in « paper bag 


jd hold it over a lighted gas jet. ‘They 
how that the heat from the flame, travel- 
jy upward, will heat the water and will 
1p the bag dry without burning it. 


New Chemical Element 


mon in the world. Doctors Hevesy 
‘ster think there is more of it in the 
’s crust than there is of gold. 


Cypress Vaccinates Itself 


This 
through & 
‘study of the most famou 
trees | 
bere 
living things 0 
‘The age of one tr 
Louisiana is estim 
2500 years 
just beginn 
Nebuchadneazar eap- 
tured Jerusal 

‘This long life is largely 
due, acientists say, to the 
fact that the trees manu 
facture their own preservatives. The major. 
ity of cypreses suffer from a 
vegetable smallpox. ““Pock marh 
ilar to those that appear on human smal 
pox victims, develop as blemishes in their 
‘wood. 

‘The disease is caused by a fungus that 
penetrates the tree through — broken 


‘astonishing 
wered. re 


ted at 
te life was 


‘A group of giant cypress trees, showing strange anchoring 
Je marks 


branches, dead tops, or decaying knots. 
‘These holes fill with a brown powder, 

Strange to say, this powder acts as an 
antiseptic that finally kills its parent fungus 
‘and ends the disease, Further, the powder 
is absorbed by the sap of the tree and acts 
fas a general preservative, immunizing it 
from rot. 


New Gasoline Vaporizer Uses Steam 


ON, THE principle that superheated 
‘steam breaks down carbon, Dr. K. A. 
Mayers, of San An- 

tonio, Texas, has in- 
‘vented a volatilator for 
gasoline engines which, 
he claims, increases 
cengine’s "power, pre- j 
vents earbon deposits, 

and provides a lubri 
cant to the moving 
pistons. 

The device consists 
of a copper tank fast- 
ened to the  dash- 
board, a sight feed, a 
heating plug. and pipe 


ing plug on the exhaust manifold. At this 
point the water is converted to superheated 
steam, the ofl is 
vaporized,and the 
mixture is admit- + 
ted to the earbue 
retor, where it is 
mixed with guso- 
Tine before being 
admitted to the 


line system. "The tank 

tains oll and die 
tilled water, which 
flows through’ a sight 
feed in front of the 

iver. From here the 
‘and water mixture 
is conducted to-a heat- 


Operation of this 
new. volatilator, 
fttached under 
the auto ood, i= 
shown in the 
Siagram 


World’s 


Here is portion of the world’s largest 


New Safety Locknut Held 
by Pronged Pin 


A. RECENT innovation in safety lock 

nuts marks an improvement over 

existing types in that it can be applied to 

tan ordinary bolt without a cotterpin hole. 

In the upper 

surface of the 

nut ie a depres 

sion into which 

= fitaatwo-pronged 

forked pin. The 

inner sides of the 

two pin points 

fare sharpened to 

fit into the bolt 

I) threads. 

| ‘When the nut 
i oS 

it — | 


go, the pin is 
driven into the slot and the points are 


then bent around the bolt. In this way 
the nut and bolt threads are pressed 
tightly together, holding the nut firmly. 
‘To remove the nut, the operation is re 
versed. A hole in the butt end of the pin 


A Homemade Seed Tester 


ROM an ordinary dinner plate and two 

pieces of blotting paper any backyard 
xardener can make a simple and effective 
seed tester at home. 

Cut the papers so that they ft the plate, 
one on top of the other. "Then pour on 
enough water to wet both papers thor- 
oughly. "Now place from 10 to 50 seeds 
between the sheets of paper. Keep the 
plate in ordinary room ‘temperature. and 
the papers moist. If the seeds do not 
sprout, they are sterile and you should 
obtain a new supply. 


fect long and 


New Belts to Straighten 
Postman’s Shoulders 


LMOST any morning now you may 
meet the mail carrier dresed up in 
‘8 modified Sam Brown belt. And instead 
fof hunching up his left shoulder that bears 
the sack, he will be walking upright 
"The right shoulder of almost every mail 
carrier is about an inch lower than the 
sack, 


carried on the left side. 

Tt is to correct this tendency that the 
Post Office Department is experimenting 
with two belts. One has a strap around 
the waist with books to support the bag. 


The other has a strap over the right 
shoulder, to distribute the load. 


photograph, 96 10 feet high, in_the Academy of Sciences, Chica 
background of a display showing a panorama of the Lake Michigan shore near Gary, Ind., and the famous Indi 
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._ Tt forms the 
ia sand dunes 


Life of Building Is from 
25 to 100 Years 


HOW, Hong will «building tase? Por 
the guidance of property owners who 
fare not sure how much to charge for depre- 
ciation in figuring taxes, the Federal In- 
ternal Revenue Bureau gives the following 

“The average usual life of a frame build- 
ing is 26 years, a brick building 35 years, 
land a stone or conerete building from 60 ts 
100 years 


Flashlight Tool Handle 
for Auto Repairs 


TO FACILITATE working with tool 
in the dark, a useful flashlight handle 
that will hold a! wide variety of tools has 
been designed especially for automobile 
owners. The flashlight is #0 placed that 
it throws its beams directly upon the work. 

‘The handle screws into the sockets 
attached to each tool, 


Fuly, 1923 


Nearly as Long as a City Lot 


i _— 


‘This huge picture was made by Dr. Frank M. Woodruff, curator of the Academy, who declares that the photographic backround 
‘is more accurate and scientific for purposes of display than the oil painting method, while it costs les than one tenth as much 


New Vest Pocket Radio Set 
Has 100-Mile Range 


EARLY every radio fan has seen many 
of the commercial and homemade 
Vsmallest” sets that have appeared from 
time to time, often taking the form of the 
prywtal wet that fits into a pocketbook. 
Most of these seta, however, have been of 
the freak variety, with a receiving range 
‘usually limited 

to about five or 
10 miles at most, 
‘They serve as ai 
introduction to 
the fascinations 
of radio, leading 
the fan to larger 


variety, embody~ 
ing the essential 
features of long 
range sets, uses 
a combination of 
crystal and vac- 
uum tube de- 
tector. Itean be 
operated with or 
without batteries 
and has an effec- 
tive range of from 
50 to 100 miles. 
In spite of its small size, the pop- 
ilar and efficient three-circuit hook-up 
used, with spider-web coils for the 
yrimary, secondary, and tickler induc- 
aances. "Rough tuning of the primary eir- 
‘uit is accomplished by a three-point 
witch, while the finer tuning of the set is 
ecomplished by varying the inductive 
lationship of the three coils. 

‘These intricate features are embodied 
‘fa remarkably compact instrument, little 
larger than a man’s hand. 


tbe radio set 


Power Lawnmower Made 
from Cultivator Frame 


CULTIVATOR frame with gasoline 
engine has been converted into a 
power lawnmower by an Ohio concern. 
A 80-inch lawnmower is attached to the 
frame of the cultivator by means of special 
fastenings. When the small gasoline engine 
is running and the clutch is thrown in, the 
mower is guided with little exertion on the 
part of the operator. 

‘When an obstruction is encountered, 
such as a walk, the operator depresses the 
handles. This raises the cutting blades 
while the cultivator continues to move for- 
ward. When the obstruction has been 
passed, the blades are lowered again by 
raising the handles. 

‘The ingenious machine is especially 
adapted for use on golf courses. 


Lifelike Toupées Now Are 
Spun from Glass 


HALE pun trom glam is now being used 
by German wigmakers in manufactur~ 
{ng lifelike touptes, They claim that glass 
hair is the most effective substitute for real 
hair yet devised, defying detection, 

‘The glass wigs are suid to be light in 
weight. Curls and waves can be’ pro- 
duced, and the color won’t run, 


Telescope and Binoculars 
in One Instrument 


A FIELD lass provided with an aux 

liary lens for astronomical observa- 
tions has been perfected recently for use 
in near and far vision. 

‘The auxiliary lens is contained in a 
cylindrical tube attached to the front of the 
Binoculars, This closes off one of the eye- 
pieces and directs all rays to the other 
In this way the glass js used in observing 
the stars. 


Popular Science Monthly 


“How Much Do You Know 


about Science? 
Thirty Questions and Answers to Test Your Knowledge 
The Story of the Stars—The Story of the Earth—Every-Day Chemistry 


to the questions asked in this 
‘article are published on page 101 


HE questions this month begin with 
‘the Story of the Stars. 
Did you know that the sun was the 
‘only star in our solar system? The “stars” 
that most people know best are really the 
planets—Venus, Mars, Jupiter, and the 
rest. ‘They are so far off that it takes 
thousands of years for light from them 
to reach us, and light travels at the rate 
‘of nearly $00,000 miles a second. Yet 
‘modern astronomers, with their long range 
telescopes, have been able to reach out 
into space and tell what the stars are made 
of. With their spectroscopes they have 
‘heen able even to weigh the stars 
How much of what they have found out 
do you know? Can you read the heavens 
cor is it all still a mystery to you? 
‘These questions will help you test your 
Anowledge. 


The Story of the Stars 


How large is the universe? 
Why do the stars twinkle? 
Are the stars solid? 
‘Why do stars appes 
Can the future be told by stars? 
‘What causes an eclipse of the sun? 
Why does the sun shine? 
Why ‘oes the moon shine? 

‘is the moon made of? 
Wit would happen ithe earth col- 

Hided with a star? 


The Story of the Earth 


FFOUR r five billion years ago the earth 
was formed. Since then a great many 
things have happened to the earth and 
ticlence has been able to read the record of 
‘most of these happenings, at least from the 
first appearance of life in the fossil left 


to be pointed? 


Self-Feeding Hammer Drives Four Tacks a ks a Second 


ITH a self-feeding tack hammer 
recently invented, one ean tack 
placards and decorations without 

paying the usual price of bruised fingers. 

‘Tacks are contained in the handle of the 

hammer and need not be handled by the 

person driving them. 

‘An endleas fabric belt to which 70 tacks 
fare glued, runs inside of the handle from 
‘the butt of the hammer to the head. The 
tucks are automatically fed, one by one, 
into n device, which projects them, one at 
time, point outward, at the butt end of 
the handle, When the supply of tacks is 
exhausted, the old belt ean be replaced 
bby a new one, as shown in the illustration 
at the extreme right, 

‘Whe operator, striking with the handle 
butt on the spot where he wishes to drive 
fa tack, starts the tack in the wood and 
Toosens it from the belt. The tack is then 
driven in the usual manner. It is said that 
more than four tacks a second may be 
Griven with this hammer. 


add to his store of scientific 
information about every-day 
things, POPULAR SCIENCE 
MONTHLY is publishing every 
month a series of simple, yet 
searching questions. 

‘The 30 questions on this 
page, like those of last month, 
are selected from the queries 
‘of more than 6000 POPULAR 
SCIENCE MONTHLY readers 
‘and by 20,000 school students. 
Answer them to the best of 
your ability; then turn to the 
correct answers on page 101. 
Grade yourself 10 points for 
cach question answered cor- 
rectly. and see how near you 
come toa 100 per cent score 
for each classification. 


‘The six or eight thousand years of known, 
human history are no more than a moment 
in the history of the world. Science had to 
go far beyond the earliest human history 
to find the reasons for such commonplace 
things as the soil of our fields, the water in 
‘our lakes and rivers, the sand on the beach, 
the vegetation that covers the earth, the 
animals we use and eat and, most impor- 
tant of all, the origin of man, See how 
‘much of this knowledge you have acquired. 


1, How do we know the earth is round? 
2, Is the inside of the earth molten? 


The t 
end of the handle, aa shown shove. 


are started by pounding Paes the butt 
‘At the right, 
inserting « beltful of tacks into the handle 


‘Why are stones in streams round? 
Is man related to the monkey’? 
‘What is the greatest known sea depth? 
‘What is air composed of? 

yhat causes the wind? 


Why is frost more likely on a clear 
night than on a cloudy one? 


Every-Day Chemistry 


HEMISTRY has a lot to say ab 
‘every-day matters in the household, 
in the office, in the open, It tells us, fc 


instance, why foods have to be cooked an 
what happens when they are cooked, - It 
tells us why bread rises; why mill bet 
comes sour and why cream rises to the top, 
Every day scientists are discoverin 
amazing facts about common things that 
‘we are inclined to accept without inquiring 
about them, 
Your silver becomes tarnished and you 
spend hours rubbing and polishing if 
ithout, perhaps, knowing what made i 
tamish, Chemistry will tell you. Chem 
istry also will give you the reasons fc 
‘thousands of things that happen every day! 
How much do, you. know, about thi 
fascinating subject? ‘These 10 questi 
will test your knowledge. 


What is fire? 

What makes automobiles smoke? 

Why does iron rust? 

What) test distinguishes wool trom 
cotton? 


8. Why does milk turn sour? 
& Why docs yeast make bread rise? 
7. Why does bluing bleach clothes? 

8. Do thunderstorms turn milk sour? 
. Why is salt lumpy in wet weather? 
|. Why does silver turn black? 


Next month—Electricity and Radi 
What In Life?—The Story of the Mit 
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Small Grip Tool Drives 
Nails by Pressure 


POWERFUL little tool for driving 

nails and tacks in inaccessible places 
vas been designed especially for upholster- 
‘ts and pieture-framers. ‘The tool drives 


tails by means of forceps that are brought 
eether by preaure on gripe. a the handle, 
tes the danger of breaking glass 
tc msrring Boe fcatoore wich camer 


Cardboard as Disk Cutter 
‘A, DISK cut trom a strong piece of eard- 

board and attached by a string to the 
‘heel of a sewing machine ean be made to 
erve as a perfect rotary disk cutter. 


By giving the disk a high speed, it is 
sossible even to cut a peneil in pieces. 


simple New Envelope Sealer 
Is Clamped to Desk 


IAN INEXPENSIVE envelope sealer 
that can be clamped to any desk or 
ble is one of the n 

mn the market, 1 
hitirely of metal and has only one moving 


‘4 moistening roller and a 
of stripe of nickeled silver, 
hen pulling it through another set of 
prings, which seal it securely. 

The roller is made of aluminum. It is 
any to clean and always sanitary, AML 


How the machine seals envelopes 


es and shapes of envelopes can be sealed 
Ith the device. It alo will moisten 
immed tags, labels, and stickers 


City Directory Works Automatically 


ASSIST stran- 

gers in locating 
‘municipal buildings, 
railroad. stations, or 
business houses, an 
automatic city direc- 
tory recently has been 
installed in Miami, 
Fla, The apparatus 
consists of a large 
map of the city and a 
printed list of build- 
ings and stores. When, 
the inquirer presses a 
button alongside the 
name of the firm or 
building he wishes to 
locate, a red light 
flashes the location 
‘on the map. A green 
light shows the pres 
ent location of the 
person who presses 
the button, A white 
light shows where the 
streetear is to be taken in order to reach 
that destination and a blue light indicates 
4 point of transfer, 

‘The various places are listed under 


Lights point the way when a button is pressed 


‘separate headings, such ax Hotels, Depots, 
Subways, and Stores, so that, by looking 
under its correct class heading, any place 
ean readily be located, 


Piston Tool Applies Putty Quickly 


Puttying window frame with new tool 


HANDY tool for evenly and quickly 

applying putty has been invented by 
Charles H. Weber, of Columbus, Ohio. Tt 
consists of a cylinder and piston, the outer 
‘end of the piston being attached to a rack 
bar that is in mesh with « pinion attached 
to a rotary handle, 

The piston forces the putty through a 
tapering nozzle. The top plate of this 
nozzle is bent at the outer end to provide a 
‘small tamping member for pressing down 
the putty. 

‘The new invention is designed to feed the 
putty in exactly the right quantities, and to 
‘liminate the usual soiling of the workman's 
hands when applying putty with a knife. 


Molding Book Ends and Toys of Wax 


QPDINARY wax or sealing-wax now 
may be utilized by any woman in 
decorating the home or in entertaining the 
‘children, through the perfection of a new 
molding process by a Chicago inventor. 

Molds for paperweights, book ends, and 
various animal toys have been put on the 
market with complete directions as to 
their use. 

In making children’s toys, the molds are 
first cooled — with 
water. Melted wax 
is poured in both 
sides of the mold. 
‘The sides are then 
held together by. 
rubber bands until 
the wax sets. After 
being placed in an 
icebox to cool for a 
few moments, the 


molds can be lifted off, leaving a complete 
‘wax statuette. A complete 200 can be 
Imade in thi manner at child 
ie process is so simple that a child ean 
make his own animals. The child should 
bbe cautioned, however, not to burn itself. 
‘The wax ean be used many times and there 
is no end to the game's fascination. 
For making book ends and paperweights 
the ‘same process is used, except that 
fax in sub- 


nary wax and the 
molds are larger. 
Lead bases are fur- 
nished to give the 
required weight. A 
little more care in 
finishing is needed 

in making these, 


‘Typical animals and book ends molded from was 


Auto Charts Road Surfaces 


NSTEAD of inspecting » road surface 

to sce where it needs repairs, the up-to- 
date highway engineer now ean drive over 
the road in a ear equipped with an ingeni- 
fous new instrument that automatically 
charts the road surface. 

‘The machine, of aluminum, is mounted 
fon the dashboard. Connected with one 


of the front wheels of the ear is 
drives a strip of paper six inches wide 
through the recording instrument. Two 
recording pencils are actuated through 
connection with the front axle. 

AAs the car travels, the chart moves at 
the rate of one inch for 50 feet of road, 
while the peneils mark the chart. 


Overheated Radiator Sounds Warning 


N UNUSUAL‘alarm recently perfected 
nerves the double purpose of condens- 
ing the vapors ywenerated in the 1s 
and of signaling by whistling and exp 
fa red disk whenever the water becomes 
too hot. 
“The alarm is fastened to the radiator in 
place of the usual cap. Water vapors pasa up 


‘The signal cap and its mechanism 


through a central portinto a chamber, where 
they are liquefied by coming in contact with 
the cool outer walls of the chamber. 

If the heat rises above 190 degrees, the 
pressure increases, raising a piston fastened 
{to the top cap, and exposing the red surface 
fof the chamber. This signifies something 
wrong. A further increase in preaare will 
raise the piston still higher, permitting the 
gases to enter a port on the hollow piston 
and to pass through a whistle in the cap 
that signals great danger. Should the 
water continue to heat up, the cap will be 
raised and the steam will éseape. 
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[Auto Engines Cleaned 

by Air Pressure 
JEPOSITS of oil and dirt can be readi 
isonet foes antes gegen we 
frame pe prewsuie TiC spp 
Souci oa lany weal tiroogh okie, 
‘Sieree ot chy oll and water etgrayed 
poapedgg Sy oc gtage ede 
shout 90 pounds naquate lach. The wes 
is directed against the surface from 

Satenes of aptrosinataly 18 Inchon 
Gon gale ef oll toed with abi 
300 gallons of water, the correct mixtur 
being produced by nizing valves attach 
oa igen a inlogs tho see cs 
be heated to about 160° Fr and the 


must be a light-colored gas ‘or petroleun 
distillate having a paraffin base, 


New Transmission Linings 
Save Repair Bills 
‘ORD owners will be interested in a ne 


quick change transmission lining, whic 
is said to save time and repair bills. Th 


neditifios 
a 4d 


lining can de installed easily withou 
changing the construction of the ear. 

Tn changing the Tining, it is niecossar 
only to remove the plate on the tran 
‘mission cover, slip out the worn linings an 
slip in the new ones. The three linings ca 
bbe changed in half an hour by one man, 


Safety Fender Safeguards Lives 


A NEW automatic safety fender that 
drops instantly to the pavement if a 
car strikes a person, recently has been ap- 
proved by the Underwriters’ Laboratory 
a valuable aecident prevention that 
will save many liv 

The fender con- 
sists of a bumper, a 
horizontal trip bar, 
and an__ automatic 
screen. The trip bar 
is placed an inch or 
two in front of the 
fender and extends 
from one front wheel 
to the other. The 
stant a person is 
struck, it releases the 
fender, which drops 
to the ground and 
prevents the person 
from being crushed. 
Meanwhile the driver 
hhas his hands free to 


a 


stop the vehicle as 
quickly as possible. 


A Blow on the trip bar automatically drops the fender 
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Gypsying de Luxe by Auto 


Whole Nation Is a Playground for 
Summer Tourists; How to Make 
the Auto Trip Successful 


By Harold F. Blanchard 
A LEAST a million people are going 


wuto-eamping this summer. 

‘Only a few years ago the fasci- 

sport of “camping out” was 

yery few vacationists who 

to put up with 

its inconveniences and even its hardships. 

‘Today the automobile, with its constantly 

increasing number of new accessories pro- 

viding home comforts, has brought the joy 

fof the open road and the wooded places 
within reach of every one. 

‘Auto-camping has become the national 
summer pastime, Last year more than 
1200 public camp grounds were in use. 
‘This year the number is well over 2000. 

For the auto-camper, the whole United 
States is available asa summer resort. 
‘There is hardly a town in the country 
where he cannot camp. No longer is the 
vvacationist tied to one spot along the shore, 
Inkeside, or in the mountains. Such things 
‘as reservations, high prices, and neighbors 
‘mean little to him, He rambles where he 
will and halts according to his whim. In 
Ihis car he has found the nearest approach 
{to absolute freedom and contentment 
{during his vacation days 
‘And not only has automobile 
proved to be a delightful way 
Wwacation, but an economical 
(Compared with other forms of outing. the 
initial expense and 
the running expense 
lure small, “A modest 
‘camping outfit may 
Ibe ansembled for less 
‘than $100. ‘There is a 
satisfactory, practical, 
lurable outfit to fit 
wery pocketbook. 

Tam assuming, of 
jurse, that the pro- 
spective auto-camper 
ready owns 4 car. 
not, there are 
lenty of small but 

fceable used cars 

be had for $200. 
ind right here T sug- 

st to the man who 
ian no need for a car 
hrough the winter 
jonths that he buy a 

‘car for hia eamp- 
ing trip and sell it 
When he gets home. 
It he pays $200 for a 
secondhand. automo- 
bile, he should be 
ible to dispose of it 
for $150 or $175. 


PREPARING CAR 


IRST of all, to 
avoid mechanical 
ie on. the. trp, 

Ife vear should be 

carefully." Inspected 

and repaired. Be sure 

{hat the carbon i re- 

Snoved, the valves Are 


In Nature's beauty 
snoring wash is @ real Joy, & 


ground, the breaker points 
properly adjusted, the Tubs 
cation system is clean, the 
clutch in adjustment, "and 
‘transmission and rear axle in 
good condition and lubricated. 
Wheels, universals, and steer 
ing gear should be lubricated, 
brakes adjusted, and a spare 
fanbelt taken aboard. Tires 
should be examined and 
spares purchased if necessary. 
Finally, all nuts should be 
tightened, including those 
holding the electric wires. 
Provided the engine bearings are in ad- 
justment, the engine is not likely to break 
down unless the lubrication fails. The 
clutch should not give any trouble if itis in 
‘rood working order at the start. Trans- 
mission and rear axle are hidden parts, 
and if their inspection covers have not 
been removed for some time, it is a good 
plan to remove them just to make sure 
there are no parts so nearly worn out that 


parlor the 


Loaded to the springs. “Here's the way auto-camping 
‘used to be done. Nowadays ev 
boat—folds into meat little bundles that ft in a box, 
‘Yet this oldtimer has seen lots of fun, It has traveled 
200,000 miles and is still good for more. 

‘top, when removed, serves as a boat 


“trom bed to 


‘The queer 


they are likely to break at some crit 
moment of the tour. 


It Pays To Be Prepared 


It is inexcusable folly to have something, 
g0 wrong 50 miles from nowhere, and then 
wish vainly that you had purchased some 
badly needed gadget before you 

le bucket, for example, 


the 
engine overheats and 
the water boils away. 
An extra gallon or so 
of oil and five gallons 
of gasoline are other 
factors of safet 

The car certainly 
should have a set of 
chains.“ Mudhooks, 
too, will be found 
useful, for with them 
it is ponsible to walk 
the ear out of nlmoat 
any mud hole. A towe 
rope is another useful 
Piece of equipment, 
and there have been times, t00, 
when a block and. tackle have 
come in handy. At least ‘one 
Docket flash-lamp is essential, plus 
some extra batterien and bulbs. 
If possible, every member of the 
party should havea flash-lamp. 

‘The car should receive system- 
atic care during the trip, - Every 
morning, without exception, a 
certain routine should be followed. 
Gasoline tank, oil reservoir, and 
radiator should be inspected to 

that they are fall. Tedoes not 
pay to gueds that you have enough 
gasoline or oll or water. The ties, 
including the spares, should be 
examined. Any” tires requiring. 
inflation should be attended to at 
the first garage. 

All grense cups should be given 
2. furn o° two, and any empty ones 
Should be filled. All oil holes on 
the chassis should be given a few 
drops each. If the eamping trip 
is an extended one, remember 
that universals should be refilled 
every’ 5000 moles, and that it is 
also food, policy to lubricate the 
transmission and rear axle, steer- 
ing gear, and wheels at this time. 
‘The valves on most cars will re 
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quire grinding every 3000 to 5000 miles. 

I am convinced that best results are 
obtained by changing the engine oil every 
500 miles. “It means more power and better 
engine wear, 


HOW MUCH WILL IT Cost? 


[HAVE known auto-campers to got 
along comfortably on as litle as a dollar 
2 day a person, including all expenses ex- 
cept tires and depreciation. Compare that 
with an automobile trip from hotel to 
hotel! In the usual run of hotels the costs 
average $10 a day even if economy 
{is practised; and without care the 


CHOOSING A CAMP SITE 


[3 ot the easiest thing in the world 
to pick a camp site. It is unwise to 
pitch camp in the first field along the road. 
One field will be passed because of the 
necessity of trampling some farmer's crop, 
another because of lack of water, a third 
‘because of an abundance of mosquitoes, a 
fourth because the ground is damp, and so 


jater for drinking purposes, as well as 
for washing dishes is essential.’ So one of 
‘the first considerations is a clean water 


‘opular 
Wooded. One mile out. Police protection 
Free. No permit required. Information a 
Chamber of Commerce.” 

a rule, these camp sites are equippe 
with stone fireplaces for cooking, although 
some have stoves burning wood or coal 
and others gas stoves. They are supplied 
with water and electric light, toilets, res 
rooms, luundry facilities, and shower baths 
Often’ fishing and bathing are listed a 
attractions. 


rovenoe, 


‘THE CAMPING EQUIPMENT 
T IS not neceasary to loud the 


Tera to atte ttm oppen 


figure is likely to be $15. 
‘But with the auto-eamper, ex- 
‘penses are limited largely to gaso- 
line, oil, minor repairs, and a 
‘weekly grocery and meat bill such 
as he has at home. If about $20 
is spent weekly on these items at 
home, it is probable that on the 
Toad costs will be about the same. 
‘Trimming the budget to a dollar 
a day is difficult but possible. 
‘There is no question, however, 
‘that expenses can be kept down 
to $16 or $26 n week for each 
person. ‘The amount varies, of 
course, according to the sum spent 
for amusements and incidentals, 
such as camera supplies, fishing 
tackle, and shotgun shells 


in 
cor 


WHERE SHALL 1 Got the 
ET a complete change of 
scenery, that's. my ndvice 

If your home is inland and you 

love the water, try the ocean or 

the Great Lakes, "If you live on 

‘the plains, find some hills or 

‘mountains. 

Good roads, today, are to be 
found almost ‘everywhere. It is 
always well to remember, how- 
fever, that a poor road at 80 miles 
aan houris often a splendid road at 
16 miles. In fact, I have found 
that, ava rule, the 16-mile-an-hour 
roada are moro intereating becats- 
they are leas traveled. 

‘On the side roads the view 
fn rarely blocked by a car 
‘ahead, and then these less 
traveled roads are more apt 
to offer attractive camp sites 
and better fishing and bath- 
ing. I prefer to take the 
ronds as they come: but when 
Thave’a choice, T pick the 

In planning a trip, it is well 
to be sure that the average 
daily mileage will be not too 
high. |For ‘most of us, 100 
miles a day should be the maximum: 75 
miles is better. Much of the poasibie auto- 
camping freedom is lost in keeping up a 
stiff mileage schedule. Auto-campingshould 
be_vagabon 

Really, the most satisfactory kind of a 
trip is to start out aimlessly and wander 
‘about from day to day, without a set 
itinerary and certainly without the neces- 
sity of covering a set number of miles. In 
most sections of the country 75 or 100 
miles will bring a complete change of 
scenery. A small daily mileage permits 
stops along the roadside to fish or swim, or 
take advantage of any other pleasant 
recreation the country offers. | Never for- 
get that the primary object of a vacation 
is to absorb all the good health that 
Mother Nature offers so abundantly. 


flash-lamp, an extra 


five gallons of extra gasoline. 


Select camping equipment that will pack 
provide every 


chassis. Chany 
niles, preferably 


Always 


Points to Remember on the Trip 


EFORE starting on 
D ‘trip. inspect the car carefully. 
is in perfect repair. 

Prepare for any emergency. Carry a 
Py w y. Carry 


gallon or so of oil, 


to the smallest spece, yet will 
nvenience. 


On the road, as at home, take systematic 
fasoline tank, 

reservoir, and radiator regularly to see that 

tion 

and needed repairs. Turn grease cups and oil 

i engine oil at least every 1000 


re of the car. Inspect 


are full, Inspect the tires for 


every 500 miles. 


Drive slowly on narrow or 


v 
fast enough. 


A typical scientific auto camp, 1923 style 


supply —a brook, spring, lake, or well, 
‘The true auto-camper prefers a site as far 
sway from human surroundings as pos- 
sible. A slightly wooded knoll with water 
somewhere near usually makes an ideal 
‘spot. 


GET A TOURIST CAMP DIRECTORY 
NEARLY all the 2000 camp sites aval- 

able this summer are listed in camp 
directories issued by touring information 
bureaus. Such books contain maps of the 
United States showing the principal roads 
and all the camp sites. In addition, the 
camp sites are described briefly, as for ex- 

“Wausau (Wisconsin), population 
. Fireplaces. Stoves. 
Running water. Toilets. Electric lights. 


the auto-camping 


Be sure 


water bucket, tire chains, a pocket 


roads. 
keep the car under control. Be alert. 
‘Obey the laws of the road, 

Take your time. To enjoy the trip, 75 of 
100 miles a 


tance if the selection of the equip 
tment is done scientifically. Per 
haps the most important question 
is, Where to Sleep? One of th 
newest types of. auto-camping 
‘beds may be installed right in the 
car over the seats, It collapae 
to golf-bag size, weighs only 18 
pounds, and. can te installed f 
{our minutes. "Then there an 
several types of tents that ar 
largely supported by the car 
being” placed at one ride like 
Jean-to on a house, For some o 
these tents the top of the car takes 
the place of a ridge pole support 
lng the canvas. The car forma 
fiem anchorage for the tent. an 
the space in the ear may be vse 
“front porch” or a dressing 
oom, as you prefer. Other tent 
ft thin character are 

with an awning, which gives the 
tifect of © porch in front. Thi 
porch is a convenient place for 
cooking on rainy days and fo 
Joufing when the sun is bright, All 
these tents are designed to fo 
into a small space and to be 
erected quickly. 

Tents designed to be erected 
separately from the lear may be 
dbvtained. ina variety of tye 
And sizes." Most of the moder 
tents are insect proof, ‘They have 
canvas floors, screened openings 
including windows and doorway. 


col- 


and 


oil 


ADDITIONAL ITEMS 


OTHER ingenious camping 
equipment this year in 
cludes numerous. types. of 
folding beds and cots; folding 
camp chairs, folding tables 
runningboard trunks that 
serve as combination tables 
and cupboards when the 
tent is up; folding 


, pots and pans, 
other cooking accesories that can 
packed into a small space. Some of the 
most useful of the new accessories are 
pictured on the opposite page. 
‘Two-wheeled pneumatically tired trailers 
are convenient for carrying the usual eamp- 
ing equipment. Tn fact, some of them actu 
ally are folding bungalows. In one typical 
example the bungalow is built on a plat- 
form about seven by five feet in dimensions, 
When folded, the structure has sloping 
sides like the peaked roof of a house; but 
‘when opened, the sides rise to a perpen- 
Gicular position. The platform is flanked 
‘on each side by a double bed with springs 
land a mattress. The space between the 
beds serves as dressing and living room, 
AC the front is a compact, two-burner 
(Turn io page 87) | 
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New Aids to Auto Camping Comfort 


Tent, Beds, Kitchen, and Tables Luscious Meals Cooked on the 
Can Be Packed into Small Space Road by Engine Exhaust Gases 


ceig pte ead a 
‘ooking pid sand 
cote pot hook 


‘folding table and four fb 
fing. chairs, which open like 
‘umbrellas, can be packed into 
‘case not much larger than @ 
tennis-racket carrier. The 
fable top folds up to form 
the Il Tegs of the 
facskaroiace one of chad 


Each of these two types of 


‘This folding table collapses fauto-cookers, when 


to. form a runningboard 
bos i ‘and 


tthown at right. 

of the box forms a shelf. 

‘he table a made up of the 
‘bottom and two sides 


fare operated by the heat 
from "the ‘engine exhaust 
{gases which circulate about 
the containers within the 


erect and stretches the can 
Yer a0 thet it is windproof 


end watertight 


Popular Science Monthly 


"Eauipping the Auto-Camping Car 


HAT is the best way to equip 
your car for auto camping with- 
out building = special body or 

‘going to any unnecessary expense? 

‘This is a question that confronts thou- 
sands of prospective auto campers this 
summer, I shall, therefore, give 
Salling what egulpment "i considered 
‘ewential for a party of four on more or 
Jess extended camping trips, and a con~ 
venient method of disposing of it about 
‘& touring car to the best advantage, 

Camping with four 
in the party is desir- 


By George Arthur Luers 


Automotive and Mechanical Engineer 


Fit the S-gal. can to the right running- 
board and place the grate under the rear 
floor mat. Mount the tires on the left 
runningboard. Put the rolled-up beds on 
‘end in back of the front seat and stow the 
‘cooking utensils between the beds. 

‘The rolled-up tent is carried on the left 
runningboard; the shovel is strapped to 


& bumper, rests are placed between the 
horizontal supports, and extra body braces 
are added to make a shelf heavy enough to 
support the trunk. Strips of structural 
steel, about 3/16 by 1 in, will be found 
‘useful for this. 

‘The trunk is a wooden box with hinged 
top, lock, and. cover—made of waterproot 
leather substitute or rubberized fabric. 
While dimensions are shown on the detail 
drawing, they may be modified to suit the 
available space of your particular car. 

‘The tires are held 
at the side of the ca 


able because the ser- 
‘vices of each person 
can be utilised for 
apecial duties and in 
that way the work 
divided up and dis- 
‘posed of in the least 
time. 


cooking and has 
charge of the food 
aupplies and cooking 
‘utensils, ‘The third 
pernon eares for the 
tent and sees to its 
erection, dismantling, 
and stowage, and the 
fourth arranges for 
water and firewood, 
‘chops sulficient wood 
tomaintain the eamp- 
fire, and gathers pine 
boughs for bedding, 
it used, 

These duties must 
be attended to prop- 
‘erly, if camping is to 
be done in comfort. 
Tt in also important 
that the equipment 
should be carefully 
chosen to avoid over- 
burdening the ear and 
yet to forestall break- 
downs and other dif- 
ficulties through laek. 
of the proper supplies. 

‘The equipment in 


18 good basis for pre- 
paring an individual 


AA touring car carrying the camping equipment of a party of four, details of the 
‘trunk compartment, rear platform, body 


‘guards, water can, and tire carriers 


by strap stays, witb 
a bracket above, ws 
shown, to support 
them ‘rigidly. The 
water-can carrier is a 
wooden block with a 
recess to take the 
bottom of the can. 
Stays are attached to 
Tunningboard so 
the can may be 
strapped In place ir 
the manner illu 
trated. 
Too much atten: 
tion cannot be given 
to providing solid 
staysand stout leather 
‘straps to hold every- 
thing solidly, for 
shifting load adds 
considerably to. the 
difficulty of driving 
It is desirable to pro: 
vide stays and a strap 
even for the gallon 
oillean under the en: 
‘tine hood. 

‘The camp grate 
which in simply a wire 
or sheet metal grid 
with removable legs 
can be made o 
bought. 

This equipment 
represents the bare 
essentials and variow 
additions and refine 
iments can be made to 
suit individual re 
quirement 

Preparedness i 

If 


nite plan for earrying 
the equipment, as wel 
as a thorough know! 


eamping list. 


I io vin 
Feng c , backs 
Bena ete lteitae 


the tires; the cans of oil and grease are 
carried under the engine hood. Food, 
clothing, and miscellaneous supplies are 
packed ina trunk compartment at the rear 
of the car. 

‘The equipment necessary for accom- 
plishing this can be made quite easily and 
inexpensively by the car owner himself. 
‘The trunk compartment is the most impor- 
tant item. To make room for it, the tire 
rack is dismounted and either permanent 
‘or temporary guard rails are placed on the 
‘back of the ear. These rails are brass rods, 
tubing or wrought iron bars 14 in. in 
diameter, fastened with bolts through the 
body and the frame of the ear. A space of 
in. between the body and the guards keeps 
‘the trunk from rubbing the paint and pro- 
vides means for lashing on extra bags. 

‘Assuming that the car is equipped with 


edge of the route and 


camping sites, w 
eliminate the hardships that unprepared 
‘campers sometimes meet, 


A Few Extra Hints 


Even with the equipment stowed as 
described, it is advisable to prepare to camp 
early in the evening before darkness has 
‘come, because ample tire is needed to get 
the camp in order. It is well, also, to ob- 
tain permission from the owner of a camp. 
site, in order to avoid being disturbed afte 
the tent is up. 


For long camping trips and where mor 
elaborate equipment is to be carried, it 
desirable to build a special body for the car 
‘How to do this most economically was tol 
in detail in PopuLar SclENCE MONTHLY fo 
‘June, 1922, pages 77 and 78.—TuE Epiton 
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Concrete Fountain Is Cheaply Built 


By Roland M. Knight 


0 BUILD an attractive garden 

fountain, and benches, pillars, 

curbing of conerete is’ not 
arly difficult and costs surpris 
or materials. 

Those illustrated were made in spare 
ime by the writer and a companion in a few 
veeks at a total outlay of $17.60, mostly for 
ement, Gravel was obtained on the prop- 
rty, a California ranch, and old lumber 
wed for the forms, 

‘The fountain is fed from an elevated 
rater tank and the pool is stocked with 
joldfish and water plants. Almost every 
norning birds can be seen splashing in 
heir bath just above the pool. 

‘To avoid the cost of a wooden form set 
1 the ground, the ground itself is used ax 


in, wide and, in this case, 6 ft. 9 in. in 
lameter, and 2 ft, deep, is dug and filed 
ith concrete #0 as to leave the top of the 


Il perfectly level with the ground. ‘The 
aixture we used was simply one part of 
ement to six parts of gravel, although the 
uustomary mixture for watertight con- 
in one part cement, two parts sand, 
id three parts aggregate, 
“After the wall burdens or thee of four 
hays, dig out the earth inside the circle, 
Jean the concrete, wet it well, and plaster 
with a mixture of three parts fine sand 
‘one part cement, smoothing it with a wet 
rush, 
‘The form for the bird bath is made by 
|stening together 1-in. boards with cleats 
id sawing out a disk 28 in. in diameter, 
‘the exact center a 6-in, hole ia sawed. A 
rip of smooth, heavy tin 4 in, wide is 
eked around the edge of the disk ao that 
extends In. above the upper surface of 
Next, dig a hole in the ground in the 
inter of the pool 6 in, in diameter and 
yout 12 in. deep. Set in it two or 
jroo leneths of Gin. stovepipe, nc. 
ding to the height desired, and put 
several pieces of old iron rods or 
lve for reinforcing. Fit the bird bath 
lrm on top of the stovepipe and brace 


By Dr. Ernest Bade 


0 YOU know that looking at a pho- 
‘tograph with only one eye gives the 
effect of depth and distance similar 

a stereoscope? Try it by closing the 

Ind to make a narrow tube, holding it to 

Je eye, 

jat a 

way. Keep the other 
lo closed and take care that 
ly the picture and none of 
surroundings are seen, 
‘otherwise the effect is 


this stereoscopic effect, 
ich, of course, is only ap- 
rent, can be explained by 
fact that the ordinary 
wera has only one eye, 
lens, and the picture seen 
it isa true picture of what 
ybserved, so that when the resulting 
ia soen with only one eye, the photo 
to stand out realistically. 

‘his principle makes it possible to con- 
ict very simply and easily a stereoscope 


the whole from the ground firm and level. 

To reinforce the bird bath, bend about 
half a dozen strong iron rods at right angles 

id let one end of each piece extend down 
into the stovepipe and the other end point 
out into the form. Then lay a piece of 
heavy wire around the form near the edge 
for additional strength. 

Put in a }(-in. water pipe for feeding the 
fountain and let it extend about 12 in, 
above the bird bath. Pour moist con 
crete made with gravel into the stovepipe, 


and fill the bird bath 
form with concrete made 
of fine sand and cement, 
‘Then whittle the edge of 
a small board of hard 
‘wood to the shape of the 
depression to be made in 
the top of the bird bath 
and, the day after pour- 
ing the concrete, fasten 
‘one end of the stick to the 
\i-in. pipe in the center 
and serape around and 
‘around until the hollow is about 1 in. deep. 

Fill the bottom of the pool with coarse 
‘concrete 5 or 6 in. deep and pour on a top 
layer 1 in. thick made of one part cement 
and two parts fine sand. After three or 
four days, remove the forma from the bird 
bath and pedestal, the stovepipe being 
taken off by unfastening the seam with 
pincers. It is advisable to put a concrete 
collar around the bottom of the pedestal 
to assure rigidity. 


‘Stocked with est 


= 


for the children. All that is necessary is 
a cardboard box about 1 {t. long, a card- 
board frame, a double convex lens, and a 

‘The box is made as shown, and a 3;-in. 
peephole is cut in the front near the top. 
‘The near side of the box has a large openi 
lose: to the bottom: this should take in 
bout one third of the entire length. ‘The 
top slopes downward toward the back at 
an angle of 45 degrees. 

'A mirror is fastened firmly to the top of 
the box in such a way that the image of a 
photo placed at the bottom of the box ean 
be-seea through the peephole. When the 


ess 
ne sectional 


The rim of the fountain is made in eight 
laced in 


sections cemented together when 
Position. The one illustrated is 9 in. 
high, and 7 ft. in outside diameter. 
Put in an overflow pipe before placing the 

The form for the one-eighth section was 
made at a woodworking mill and cost but 
few dollars. Any shop with a bandsaw 
‘ean make this form if furnished with @ 
pattern 

The easiest way to make a pattern is to 
draw a right angle on the floor and drive a 
tall through the ee of slong lt into the 
corner of the angle. fastened 
ff the ether nd ofthe ala make a quarter 
circle of the correct radius und cut it in two 
to give the exact pattern for the one-eighth 
section. 

‘The ornament on the bird bath was made 
by first casting a cylindrical piece of con- 
crete around the water pipe and the next 
day, while it was still quite soft, scraping 

it around and 
down to the de- 
sired shape. 

By. the time 
‘the fountain ia 
finished, theseata 
will give little 
difficulty. Simply 
build wooden 
forms and fill in 
with concrete, 
Any irregularity 
‘caused by the 
use of old lumber 
‘can be removed 
by scraping be- 
fore the concrete 
is very hard, oF 


using a coment plaster 

Do not let concrete harden too rapidly 
oo it will erack, ‘Take great care in remov- 
ing the forms, since half hardened concrete 
is easily broken. If it is in the hot sun, 
‘cover the concrete forms with burlap sacks 
‘and keep them dampened for a few days. 

‘Water lilies and other water planta may 
bbe grown in the pool. A narrow flower bed 
just opposite the rim of the fountain adds 
to the ornamental effect, 


Photos Given Realistic Depth by Toy “Stereoscope” 


‘mirror is in place, glue the box together 
and cover with ornamental paper. 

‘The lens should have a focus of at least 
10 of 12 in. Often a double convex spec- 
tacle lens that has been discarded can be 
found in the junk box, and this will serve 
if nothing better is at hand, Fasten the 
lens to the peephole. 

When the box is ready, place a photo- 

raph, a post 
card made from 
a photograph, or 
‘a magazine pho- 
tograph in the 
bottom and look 
at it through the 
lens. The effect 
will be the same 
as if a stereo- 
scope was used 
with two lenses 
and a double photograph. 

If a reproduction of a painting or wash 
drawing is used instead of a photograph, 
‘the result will not be the same, because an 
artist draws and paints objects as he sees 
‘them with both eyes open. 
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Drilling Accurately by Short Cut Method 


HE use of locating buttonsis undoubt- 
‘edly the best method for locating and 
boring holes when the holes must be 

accurately placed, yet it has the disad- 

vantage of being the most expensive. It 
always means the expenditure of much time 
and labor, A great many small jigs are, of 
course, made for drilling clearance holes in 
work, especially when a limit of 005 in. in 
the location of the holes ix sufficiently close. 

But the average mechanic necessarily 

hhas recourse to his height gage and 

buttons, although he may havea work- 

ing limit of several thousandths, 

‘As I had much work of this nature 
to do, I originated method of laying 
‘out and drilling holes in small work to 
within a limit of but a few thousandths, 

‘using only simple tools. 

‘The tools used are but simple ones. 
 wurface yuge, magnifying glass, di- 
‘Viders, seriber, seale, center punch, and 
flight hammer, 


Good Magnifier Essential 


My magnifying glass has a hole 
Grilled in the end of the handle #0 as to 
fit tightly on the seriber on my surface 
rage (Fig. 1). ‘The dividers, which are 
‘of the round-leg variety, are ground to 
‘afine, true point, Occasionally 1 use x 
pair ‘of drafteman's dividers, using 
needien for the points. ‘The’ center 
punch is ground on a universal grinder 
ton 60-degree point. It is very important 
that the dividers and enter punch be kept 
perfeetly sharp. 

For lines that must be seribed close to the 
edge of scale or straight edge, I use the 
eriber shown in Fig. 2. ‘This is made of a 
piece of bg by 1 in. tool steel about 4 in. 
Tong, one side of which is ground flat on a 
surface grinder and the other side beveled 
off to about a 20-degree angle. ‘The sharp 
edge has a slight radius. For most serib- 
ing, however, use a metal pencil holder of 
a standard refillable type, in connection 
‘with needles of a suitable size. ‘This makes: 
an ideal scratch awl, ax the points are 
‘quickly replaced when dull. 

In addition to the scale in general use, 
which reads from sixty-fourths up, I find 
one graduated in hundredths and fiftieths 
to be indispensable. The lines on some of 
the seales are about .005 in. wide. This, 
however, is not always the case and is not 
0 on scales graduated in hundredths. But 
the width of the lines, which must be 
‘known, can easily be found out. 

‘The way I accomplished it was to collect, 
a number of hairs, both human and animal, 
and, laying them beside some of the lines on 
my scale, I compared them under a strong 
magnifying glass. A difference of a thou- 
sandth or two between the hair and the 
Tine can be seen plainly. Having found » 
hair that compared in width with the lines, 
it was necessary only to “mike” it to get 
the width of the lines. 

‘Knowing the width of the lines, itis com- 


By John Aures 


paratively easy for you to set your dividers 
to within che Hit of « thousandth or two 
by comparing the point of the dividers with 
the width ofthe line. This mnt, of course, 
‘be done under a magnifying glass. 

My way of holding the glass by means 
of a murface gage will be found useful, as it 
permits the freedom of both hands. 


<li 


Start laying out the holes in your work 
with the one nearest the center and then, if 
possible, lay out the rest of the holes from 
this point. As you scribe off your lines you 
can feel with the point of your dividers 
where the lines cross and, with a little pa- 
tience, seribe from there without shifting 
from the lines. 

After all your holes have been laid out, 
sive each one of them a slight center-punch 
mark. When making the marks it is very 
important that the center punch be held 
perfectly vertical. In order to do this, Ifold 
the spindle across the back of my surface 
‘gage and stand it on end, using the V- 
shaped groove at the bottom of the gage for 
holding the center punch straight (Fig. 3). 
Feel where the lines eross with the point of 


your center punch and, holding the punch 
place, bring the surface gage against it. 
your work is too small or of such a natu 
that the gage cannot be placed on it, stra 
dle a small pair of parallels across the wo 
and place the gage on them. 

‘After giving the locating points a slig 
punch mark, examine them closely wi 
your glass. You will very likely find yo 
‘mark in the very center of your line. If 

‘but a thousandth or two, the div 

gence can plainly be seen with yo 

glass, Go over your punch mar 
about three times, examining the 

‘each time with your glass. If a hea 

punch mark were to be made at the « 

tet, it would be infinitely more diffe 
to carrect than a slight one, if any © 
rection should be neoded, 

Having laid out all your holes « 
rectly, you are ready to drill them. 
your careful laying out will be of it 
avail if the following diroctions 
drilling are not adhered to closely. 

Start drilling your holes with a d 
smaller than the outside diameter 
‘your center-punch mark, The pur 
‘mark preferably should be made to 
ceive about a No. 52 drill. ‘The reas 
for this is that the punch-mark } 
8 slight burr around the edge and 
the lips of the first drill used were 
‘come in contact with the burr, the d 
would be almost certain to devi 
from its proper course. 

Drill to a depth of 1 in. (Fig. 4). Ne 
take a No, 91 drill and grind the lips to 
tangle of 70 degrees. Your punch mar 
are, of course, 60 degrees. This drill, the 
fore, will cut into the sides of the h 
already drilled before coming into conta 
with the center punch burr (Fig. 6). 

Now take a center drill, the drill part 
which should be 14 in. in diameter. 
‘will just fit the hole snugly and act as a pi 
for the countersink part (Fig. 6). Count 
sink the holes with this until slightly lar 
than the drill and reamer that will be us 
for the finished holes. Check up your ho 
and you will be surprised at having 1 
tained an accuracy you never thoug 
possible with such simple tools, 


A Crescent-Shaped Key Pull 


A, 2000 pul 
for gib-he 
machine keys ¢ 
be made from 
old 12-in. fi 
forged to ‘sha 
shown. ‘The edj 
should be grou 
“ amooth. 

‘The tool 
driven under 
head of the } 

in the same way as a wedge, but it 
superior to the wedge or chisel’ commor 
used. —J. U. 
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Indexed Box Keeps Drills Sorted 


By Henry S. Laraby 
Tool and Die Maker 


‘ACHINIST and home mechanic 
alike will find this novel holder 
for small drills a time saver in 
ating the right drill. By turning the top 
‘o that the desired number 
on the dial comes opposite 
hhe arrow mark on the ease, 
ind by shifting the knob 
‘0 one of four possible posi- 
fons, an outlet hole is auto- 
natically brought opposite 
hhe compartment in which 
the required drill is to be 
‘ound. A eureful study of 
he details in Fig, 1 will 
how more clearly how this 
‘an be accomplished than 
‘an be explained in words, 
‘The parta are compara- 
ively few and yet, when 
ropecly indexed, the box 
vill keep the small drills 
forted and ready for im- 
nediste use, ‘The metal 
farts are made almost en- 
rely of brass and the body 
the box is wood. 
‘Turn a shank on a piece 
‘brass 344 in. in diameter 
1d 4 in, long. True the 


it before boring the inside. Bore the in- 
side to 2 15/16 in. diameter and, after 
Dolishing with emery cloth, cut off the 

‘Turn the outside of cover No. 2, as at C, 
and smooth with emery cloth, but do not 
bore out. Put the piece in the indexing 


cc) 


seven holes on the circle already scribed. 
Drill through these spots first with a 1/16- 
in, drill in the vertical head and then follow 
‘with the drill called for. Mill out the iin, 
‘connecting slot 14 in. wide, as shown in 
No. 2, Fig. 1. 
Bolt disk No. 3, as at £, Fig. 2, in place 
inside the cover, No. 2, and 
place the knob, No. 8, in 
any one of the 4s-in. holes, 
‘The t4-in. hole in disic No, 
fs then spotted with a 4¢-in, 
drill, after which the knob 
is removed and the }4-in, 
hole drilled. The blocking 
placed in the cover for this 
operation is removed and 
the knob No. 8 is bolted in 
lace on disk No. 8, as at L. 
‘With the knob ‘in place 
‘on disk No, 3, and the disk 
in its place in 


place, drill the holes in disk 
No. 3 through the holes 
already drilled in cover No. 


A when the knob is at 
hole No. 2 when the 
knob is at b, and hole No. 3 
‘when the knob is ate, 
Place the wooden box in 


tide and face it off 
ig 2% A). Remove it 
rom the chuck and saw 
links Nos. 8 and 4 from 
/$2-in. sheet brass, making 
yem 3/16 in, over the size 
the finished diameter. 
fweat these with solder 
mtrally to the face of the 
ge brass piece, Rechuck 
we piece and turn and bore 
We diss to size, Then use 
sat to remove them with- 
it bending. 
Next, turn the outside of collar No. 1 


ue 


ing the drill box 


+ Working deal of the dil en, 


ft automatically seleets the ome needed 
hhead chuck and seribe 20 lines, as shown, 


make the lines too deep, and bevel the edge. 
Remove the piece, mark the lines on the 
bevel, and stamp the drill sizes. 

Rechuck the piece in the lathe, as at 
D, true up, and bore out the inside of the 
cover. Also bore the 5/16-in. hole through 
the center and smooth with emery cloth 
the metal raised by stamping the outside, 
Reverse the piece in the chuck, as shown 
‘at B, and turn off the shank; also face 
off the 1/16-in. surplus left for finishing 
the top surface and knurl the edge of the 
flange. ‘Then lightly scribe three circles 
‘on the cover as shown in Fig. 1, and 
mark a center line across the cover. 


Turning the Wooden Body 


Rough out a wooden block in the lathe 
chuck, as shown at F, Fig. 2, and bore a 
5/16-in. hole through the center. Face 
‘ff the end and bore a recess for nut No. 7. 
Put the wooden piece on an arbor, as at 
G, and if loose, swell the hole with a little 
water. Turn off the ends to length and 
tura 1/16 in. over size at the ring end. 
Leave the base end over size for chucking 
and turn a recess for collar, No. 1, 50 
that it will bea tight ft. Also turn a 
‘groove for nut No. 9 (see groove in No. 8, 
Fig. 1). 

‘The next step, as shown at H, is to 
put cover No. i in the indexing head 
chuck set for 20 divisions and spat for the 


knot only halds « large number of 


the indexing head chuck, 
and true it up as at K. Put 
‘on cover No. 2 and locate 
for boring the holes in the 
box. Then remove the 
cover and bore the 20 holes 
in each circle with the 
proper drill. Either extra 
long drills can be used or 
the drills can be pieced to 
get the correct depth. 
After drilling, the box is 
placed on an arbor as be- 
fore and finished to size, 


sshellacked, and polished. The bottom 
foo 2, Fig. 2) and stamp the arrow on on the circumference, taking care not to disk, No. 4, is then screwed on. 


The as 
sembly of the knob is shown in detail at 
L, Fig. 2 


He Makes $200 Every Week 


Read Grover C. Fishbaugh's Amazing Story of Success! 


You can 


easily make as much money or even more with a very small investment 


iP hear ago Grover C, Fish- 
inpaah rene arllacoetnaet vetar: 
inary physician, struggling 
along, hardly able to make ends 
meet. Then opportunity knock- 
ed and today his net profits 
from a small investment are 
more than $200 every week. 


Mr. Fishbaugh saw an oppor- 

tunity to make big money in 
becoming a lubricating 

\_ clalist.. He knew nothing 


the demand for this kind of ser- 
vice he invested his last dollar in 
alubricating rack and started in 
a new business on a vacant lot. 
The first week proved to him 
that his vision had been right. 
Within six months he had made 
enough money to finance, the 
purchase of the adjoining prop- 
erty, remodel the building and 
establish a modern service 
station, with all the latest 
equipment. 


‘S._ about the motor car bus- 


‘\_ iness at that time. He Out of his profits since he has 


the “\ didnotevenownan built himself an attractive 
Bassick automobile. But bungalow and bought a good 
Mig. Co. \ "recognizing automobile. 

2684 North ~S, 


Why Not Start in Business for Yourself! The Manu- 
x "Pacturertof the Famtot Alemite High Presure 
 Lrictine System Wit Show You 
~~ ~~ ie? ‘WS.cts batt zea ber te gp ince chs tabeteartas 
HEU atta \ “SRE ae 


{ion oecost complete informstton 


“Be a Ford Mechanical Expert 
Learn Auto Business At Home 
Fae emmeeeneest 


tthe simplest forme, and involving only 
ordinary arithmetic. 200 pp. Price, $1.80 


POPULAR SCIENCE MONTHLY 
224W. 39th St. :: NEW YORK 


CHICAGO AUTOMOTIVE TRAINING SCHOOL 
4420. Ashland Aver“ Chienes It 


TWENTIETH CENTURY 
Book of 
Recipes, Formulas and Processes 


ite of ifermation, wpe 
{ins Sn “Gmmense sumber of 
fermular het ‘every ‘pe oust 
{io bawe that afe not fousd in 
Sty other work 


Popular Science Monthly 


| Foot Operated Turntable Saves 
Time in Welding 


SIMPLIFY the work of welding 
caps on cylinders of about. 4-in 
diameter, an acetylene welder built the 
simple rotating clamp illustrated, With 
slight modifies 
tions the sam 
clamp can by 
used for othe 
similar jobs, 

It consists of a 
piece of | 3¢-in 
pipe about 20 in. 
long, with two 
slots 34 in, wide 
and 2"in. long 
eut through 
about 6 in. from 
each end, The 


ower slot has an 
L at the top to 
act as a catch for 
a clamp rod. A 
in. iron disk 
welded on the 
pipe 8 in. from 
the lower end 
serves as a foot- 
rest and allows 
the operator to 
turn the stand 
ard with his foot, 

A 3¢in, clamp 
rod is slipped ine 
side the pipe and 
Arilled to receive 
the center screw 
of the yoke for 
the tongs. ‘The 
tongs are’ closed 
by a U-epring 
and opened by 
an upward motion of the rod within the 
pipe, which wedges them against the 44 
in. tray. If the pins at the bottom of the 
rod are slipped into the L catch, the tongs 
are held open without further effort, 

‘A rope and pulley attachment with a 
counterbalancing weight support the torch 
without fatigue to the welder.—Epwi M, 
Love, Alhambra, Calif, 


Extending Capacity of a Vise 


FINDING it necessary in an emergency 
to extend the capacity of a vise, 1 
mounted two extra jaws as shown and let 
the work rest on the regular jaws, Thi 


permitted work to be held that was from 
134 to? in. larger than the original eapacity 
of the vise. ‘The extra blocks should be 
‘at least 34 in, thick or, better still, from 
44 to 36 in., to make certain that the 
‘work will be firmly gripped. 

This idea is a useful one for home me. 
chanics, who often find the small range of 
their vise a drawback.—J. H. Moone. 


iP METHODS 


Simple Plier Type Wrenches 
Made from Steel Plate 
FOR special purposes it is sometimes 

necessary for a mechanic to improvise a 
vrench. This is not particularly difficult to 


‘The tools illus- 
rated are made 
Mf M-in. steel 
ilate sheared to 
he required 
hhape, One sec- 
ion’ is then 
loubled over, riv- 
ited, and provid- 
d with « pivot 
vin, ‘The parts must, of course, be properly 
empered.—G. A. 


Setting Tapers Accurately 


ETTING tapers on a grinder, lathe, or 
milling machine by means of the gradu- 
itions on the machine itself is usually 
mnsidered an unsatisfactory method for 
Ibtaining accurate results, It makes it 
jeceasary to fit and try work when the 


med to the rmivel table maben 
‘accurately and quickly)" 


hlowance is small. The simple device 
lustrated, however, makes considerable ac- 
wracy possible with much less difficulty. 
‘A piece of work is chucked in the machine 
|nd finished off perfectly parallel for its 
fatire length. ‘The acale is then adjusted 
Jy means of an indieator so that it is paral- 
‘with the work and is clamped in position. 
that, the swivel table or carriage is 
lifted as many thousandths of an inch as 
necessary to obtain the required taper. 
ye graduations on the scale allow the 
ths of large cuts and grinds to be mea 
‘accurately.—H. 8, 


ing Protects Nitrogen Bulbs 


LTHOUGH _ nitrogen-filled electric 
lights of from 100 to 200 watts meet a 
g-felt need for better lighting in the shop, 
found in our shop that the vibration 
le by cranes and heavy machinery 
ly enused the flamenta to break, 
evenwhenthe 
bulbs were sus- 
pended on heavily 
‘braided lampeords. 
Because of this, 
‘cheaperlightsoften 
‘are still used. 
Rather than dis- 
card these highly 
efficient lamps, we 
periments and 
finally adopted the 
shock - absorbing 
spring shown, 
which proves sat” 
isfactory.—C. J. 


10-Day Tube 
Free 


81 


What Men Use 


To get those glistening teeth 


Note how many men and women show 
white teeth nowadays. 

‘They are proud to show them when they 
‘umile—because they are attractive. 

‘There is a new way of teéth cleaning 
which millions now employ. It means 
whiter, nafer, cleaner teeth. 

Men who want good teeth should use it. 
‘Make this free test and see just what it does. 


It removes film 
‘You can feel on your teeth a viscous 


film.” Tt clings to teeth, gets between the 
‘teeth and stays. Food 


ep eri vars nt in 
as 
A cry tse ne ce 
a's artes Be sae 
Sg ey 
fet Eee oor 
Now careful people of some fifty nations 
tmeaae wai 


Fights acid too 


Avoid Harmful Grit 


zillions in it, and they cause many troubles. 
‘That's how teeth are ruined. 


You must do this 


Old ways of brushing do not end that 
remains to threaten 


Pepsadéent 


The New-Day Dentifrice 

[A scientific film combstant, which 
whitens, cleans and protects the teeth 
without the use of harmful grit. Now 
advised by leading dentists the world 


10-Day Tube Free '” 


‘THE PEPSODENT COMPANY, 
‘Dept. 68, 1104 §. Wabesh Ave, Chicago, 1, 


Mail 10-day tube of Pepsodent to 


The c 


without changing 

HE Sargent Auto-Set 

Bench Plane will mean a 
great saving of time and 
trouble at your work-bench. 
For whenever you have to 
remove the cutter, you can 
replace it at the same adjust- 
ment you were using and go 
‘on with your work. 


The cutter of chromium 
alloy steel keeps its edge an 
unusually long time. And 
always makes shavings—even 
when cutting across the grain 
or through tough, knotty 
wood, The cutter is so 
‘SARGENT 


Hardware Manubacturers 
~ 


‘utter 


may be removed and replaced 


adjustment 


rigid it never chatter, 

For the smaller jobs—the 
finishing touches or the work 
in close quarters—use the 
Sargent Steel Pocket Plane 
and the Steel Block Plane. 
They are light, handy, de- 
endable and faithful to your 

t craftsmanship. See these 
planes at hardware dealers 
everywhere. 

Write for the Sargent Book 
of Planes. It is full of de- 
tailed information on these 
fine tools and many other 
styles of superior planes. 


& COMPANY 
120 Water Street, New Maven, Conn. 


—SARGE NT 


ols & Hardware 


Easy to Build Things 


tesa Sriram men 


W.&J. BOICE, Dept. P.5.7, 


Toledo, Obie 


Have You AN INVENTION? 


Protect; and Profit From Your Ideas 


THE WORLD GREATEST 
RADIO CRYSTAL 


THIS REMARKABLE CRYSTAL 


M. P. M. (Million Point Mineral) CRYSTALS 


ie SET ea 


LST SA 


MPM. SALES CO., Dept. P. S., 47S. Central Ave, LOS ANGELES 
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DEITER SHoP METHODS 


Solving Weighing Problems by 
Water Displacement Method 
By W. F, Schaphorst 


NOT infrequently it ia desired to iow 
‘the weight of some part or other on 
machine that cannot be detached easily 
for weighing and is too irregular to be com 
uted quickly. In such a case the weigh 
can be found indirectly by weighing th 
water displaced by the part, if the par 
projects in such a way that it can be madi 
to displace water. 

The writer, for example, once hail 
determine the weight of a flywheel govern 
weight, which was made of cast iron and 
could not be taken off without removing 
the whole governor from the engine. 
rectangular sheet metal ves 
sd it when it contained a 
much water as could be held in it, Carrying 


it to the engine, I raised it until the wate 
level cut the governor arm. 

Next, I removed the vessel and nyal 
weighed it, this time with the remainin 
water, The weight of the governor en 

then computed in this manner: 

‘The first weight was 45.5 pounds and th 
second weight was 39.25 pounds, ‘T)y 
weight of the water displaced was, thord 
fore, 45.5—39.25 = 6.25 pounds. 

To compute the weight of the cast s 


that displaced the water, all that wi 
necessary was to multiply by the speci 
gravity of cast iron, which is 7.207, o 
6.25 x 7.207 = 45 pounds. 

‘The remainder of the arm was of 1 
ular cross section, the weight of whic 
was very easy to compute on the busi o 
0.26 Ib. per cu. in, the weight of cat iro 

In case other ‘metal parts are to 
weighed in this manner, here are (hj 
specific gravities of common metals as 
tuse them, although tables vary sor.ewha 


ae 


of the piece of metal in eubie inche 
divide the difference in weight (which 

‘equal to the weight of the displaced wate 
by .0362, The result is the volume of t 

part in cubic inches. 

‘This latter test will come in handy fo 
finding the volume of any irregular sul 
stance that can be submerged in wate} 
without harm or without any absorptio 


Should it be desired to find the = 


St water. "Or, should ope wah to od th 
specific gravity of coal, brick, rock, etc 
Feversing this method will serve.— (Coy 
Fight 1923, by W. P. Schaphorst.) 
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The Circus—A Mechanical 
Wonder Show 
inued from pose 


appliances. Soon you will see these fans 
not only in the circus but in theaters, 
hotels, and other public places. 

‘All the activities I have deseribed in put- 
ting up a show take place almost simul 
taneously, so that within three hours after 
we reach a lot, the show is ready for busi- 


ness. 

Back in 1914 we were late in getting to 

the lot in Dyersburg, Tenn. We had less 
then 215 hours to get ready. Jimmy 
‘Whalen, our boss canvasman, put the show 
up in two hours and 10 minutes. 1 believe 
‘that is a record even for Whalen, who has 
‘been putting up shows for us for more than 
40 years. 
‘Taking down the show requires an equal 
amount of mechanical ingenuity, Every- 
thing is done at once. While the crews 
‘with block and fall are letting go the lines, 
the mechanical stake puller—a lever on 
‘wheels-—is lifting the stakes. By the time 
‘the Inst person is out of the grandstand, 
‘most of the circus is on the way to the 
trains. 

‘One hundred railroad ears are requl 
to move the modern circus. This railroad 
equipment is the mechanical outgrowth of 
the oldtime circus wagon caravan. The 
oss trainman uses the inclined plane and 
‘block and fall to load the circus on the ears. 
He snakes 1d-ton wagons up the incline 
just as easily ax he would a light surrey. A 
few hours after the show closes, we are on 
our way to the next town. 

‘And we always get there. We have been 
in many wrecks, but the mechanical ex- 
pertness of our train crew always has pulled 
lus out, On one oceasion, coming out of 
Halifax, N. 8., we were badly wrecked, but 
‘our boss trainman cut the rails on a parallel 
track, bent them to form a switeh into our 
track, borrowed some equipment from the 
railroad, and went on his way 


Every one connected with the show 
knows something about machines. ‘There 
aren't many industrial corporations, that 
ean boast of better mechanics. And that is, 
fone reason why the circus is a growing 
American institution, appealing to the fun~ 
loving public year after year. 


Simple Boring Tool Holder 


TTHIS_ adjustable boring toolholder is 
inexpensive and very easily made. 
‘The shank of the adapter is held in the 
milling machine chuek, and the shank of 


Eccenrnic. 
TOOLSHANK 


the toolholder proper is turned off center 
to allow various adjustments of the boring 
tool. The size of the toolholder is governed 
by the work it is to be used upon, but the 
principle of operation remains the seme 
for all sizes. —L. S. 


Cast iron ean be bent if heated to redness 
and gradual pressure (not blows) applied. 


No wonder a man is proud 
of his Starrett Tools 


[EBIOME tools look well. Other tools 
are ingeniously designed—they’re 
handy touse. And still others are 
built unusually well—they’re good for a 
lifetime’s use. 


Starrett Tools combine a// these features 
—convenience, finish and workmanship. 
And in addition they’re the most accu- 
rate precision tools made. That’s why 
a good machinist says “Starrett”? when 
he’s adding to his tool kit. 


THE L. S. STARRETT CO. 


The World's Greatest Toolmakers 
Manufacturers of Hacksaws Unescelled 


ATHOL, MASS. 


‘The Micrometer Head illustrated above 1s part of 
our Inside Micrometer Set No. 124. A splendid 
“mike” which is furnished in four size com- 
binations ranging from Set A (2 to 8 inches) to 
Set D (2 to 32 inches). Turn 

to Page 180 of the Starrett 
Catalog No. 22 “W” for illustra- 
tion and complete description. 
Write for free copy if dealer 
can’t supply you. 


Have You a Precision Tool Kit? 


Every Mechanic whose tool kit is complete 
with Brown & Sharpe Tools, is well prepared 


to do the close li 


jobs that come up every 


day—he has a precision tool kit. 
Brown & Sharpe Tools help him do the difficult 
jobs well—they have helped mechanics do ac- 
curate work for over 70 years. 


Write for 
select the 


a No. 28 Small Tool Catalog and 
‘ols that will build up your kit for 


greater precision. 
BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. 1, U. 8 A. 


BROWN & SHARPE TOOLS 


Stromberg-Carlson 
Radio Head Sets 


ra prlerred by ladiea—the ad 
fastment red oo it will 
Rot catch im hair or net. 


STROMBERG - CARLSON 
TELEPHONE MFG. CO. 
ROCHESTER, N. Y. 


FREE Book on Sans 


E. C. ATKINS & CO., Inc. 
Dept. D-20 Iedianapelis, ta 
Mahors of "Siler-Steet™ Seuss and Teale 
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BETTER SHOP METHODS 
‘Transferring Templet Saves Ti 


for Draftsmen and Machinists 
By Charles A. Pease 


“HIS adjustable templet will be found 
very useful in shop and drafting room 
for transferring points from one drawing 
to another, and from a drawing to the 
work, as well as for prick punching drill 
holes’ for duplicate work. The device 
serves all purposes, for a set of fine, keen 
points are provided for drafting, and a set 
rae Oh sare tae Sa ee 
If it is to be used for drafting alone, 
bbe made of wood or of considerably lighter 
‘metal than if itis to be used in the shop, 
According to the number of arms, it may 
bbe used for transferring any reasonable 
umber of points, from one to a dozen or 
more, all in exact relation to each other 
and to any other point or place on the work. 
It may be made of any size desired, from 
8 or 10 in, for model and tool work, up to 


arms are interchangeable. The shorter 
farms used by themselves form a small 
instrument. 

‘The size I have found the most satis- 
factory for my own work is light enough 
for convenience on the drafting board 
and yet stiff enough for accuracy up to 
24 oF 80 in, and, when using the shorter 
bars, rigid enough for offsetting and prick 
punching on metal up to 12 or 15 in. 

‘The bars are steel, iron, or spring brass, 
“Half spring’ brass’ will work the easiest, 
but is not quite as stiff as spring brass 
Saw steel in tifest, but rather hard. to 
‘work if you have to cut the slots by hand. 
Mild steel or brass works easier and is stiff 
enough for any ordinary work. Brass will 
make the best looking instruments if you 


keep it in good shape. 

The stock should be in strips 1/16 in. 
thick, corresponding to No, M4 American 
wire gage, 18 in. long, and 34 in, wide, 

For drafting purposes only strips about 
No. 16 oF 1/20 in. could be used to advan- 
tage, and if a little extra thickness is 
desired, the 18-in. bar may be made of 
No. 12'stock, 1/12 in. If saw steel is used, 
the material may be two gages thinner. 

‘A good assortment of bars is one 18 in. 

¢hree each 12, 10, 8, 6 and 3 in; 

4 in, This requires eight 18-in, 

pieces. Cut a slot down the center of each 

bar a litle less than 3/16 in. wide, to within 

about 1¢ in. of each end, and round the 
corners and smooth the edges. 

Each of the clamping screws for holding 
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BETTER SHOP METHODS 
points is made of a No. 8 round head 
wachine screw with a washer soldered to 


ata. 
For each of the points a piece of thin | 


iteel oF brass of the shape shown at b, | 
about 44 in. wide and 34 in, between the 
ceenters of the holes, is required. One hole 
should be large enough to tum freely on 
the No. 8 clamp serew, and the other, if 
for drafting points, should be about 3/32 
in, If for prick punch points for metal, 
it’ should be the same size as the other 
hole, about 3/16 in. The points should 
be about 3 in. long, from point to shoulder. 
‘The drafting points may be of soft steel, 
8/16 in. or leat in diameter, as shown at c, 
but for prick punching the point should 
be of tool steel and of the shape shown 
at ¢ or f, the angles being from 60 to 90 
degrees. The point shown at ¢ is for 
ordinary work, the stock being 3 in. in 
diameter and the angle 60 degrees, while 
‘that at fis a “pump center” for transferring 
‘centers from large holes, and may be from 
34 to 14 in. in diameter. The points are 
riveted to the straps, as shown at d and 
For the pump centers, the piece b should 
tbe long enough to free the head of the 
[clamp serew. 
age for transferring from a 
A 
h two clamp 
ges, long and 
ishort, for use on the drafting board, are 
lshown at U and 
Tn 
lmain bar in a convenient position relative 
to the work. ‘The points on the various 
larms are then adjusted as desired and 
amped in place, Two or more points 
yy often be located on the same bar 
ere two points or holes are already in 
fixed position to which others must bear 
certain relation, the first two needles or 
junch points are set to them and the use 
the outside gages is not required. When 
Il the punches are set, the whole device 
transferred to the blink, and the gages 
cing brought to the edges, each punch 
tapped or pressed to transfer the point 
wecurately to the new work. 
‘The addition of a 24-in. bar, made from 
tock about 8/32 in. thick, will increase the 
spacity of the instrument, especially for 
Wier and larger work. 


Removing Blind Bushings 


‘OR jigs or ma- 
chine parte, vse 
yhere it is neces ~~ 
to use blind 
shings that are 
be renewed 
yhen worn, one 
xy to provide for 
Phe easy removal of 
fhe bushings is as 


yushing is drilled 
jeep enough to permit a nut to be placed 


jn it before the bushing is put in. Then, to 
femove the bushing, a stud is screwed into 
fhe nut, another larger bushing is placed 


fhe means of drawit 


‘nk, change all the dimensions into inches, 
jeter, multiply by thelength 
iply by .0034. 


E FIGURING ‘he capacity in gallons of '& 


pts hale nd aber end sot provide 
cp ibebaning 0. | 


Brass Bound Mahogany Level, NO, 1224 Price, $7.70 


' 'To lift your work out 
of the “amateur” class 


HAT’S what this Goodell-Pratt 

Level is for. Instead of finding 
yourself a half or a quarter of an inch 
‘out of the way when the job is fin- 
ished, you'll find the job plumbs up 
true all ways. And that’s real satis- 
faction. 

Made of five pieces of thoroughly 
seasoned mahogany, with brass bind- 
ing rods dovetailed ‘the entire length 
and doweled toheavy brass end plates. 
Side views protected by brass plates. 

The vial is accurately ground on 
the inside and is extremely sensitive. 
Set solid in the stock, as a double 
moveable bar adjustment is used. 
Plumb glass has a similar adjustment. 

Size, 24 x 3 x 11 inches. 


Other tools you need 


In the Goodell-Pratt line of 1500 Good 
Tools are many that should be on your 
work-bench now. Each tool is made with 
the care and skill that only the best tool- 
smiths can give to it. 

Write for a copy of the Goodell - Pratt 
Catalog No. 15. It pictures and describes 
all the tools in which you are interested. 
The book is free. 


GOODELL-PRATT COMPANY 


Petits 


Greenfield, Moss., U.S.A. 


GOODELL 
PRATT 


1500 GOOD TOOLS 


Mr. Punch says: 
The dierence 
between working 
with and working 
without ‘one of 


knowing you're 
wighe” 


WHEN a bit bores its way thru 
‘wood, the important part of the 
operation is performed by what is 
called the cutting-head. And this cut- 
ting head is made up of several parts, 
all of which must work together in 
perfect unison if the boring is to be 
easy. 

The screw (1) pulls the bit into the wood 
while the spurs (2) cut off the edge of the chips: 
and the cutters (3) scoop them up and pour 
them into the roomy throat (8) through which 
they are carried out of the hole by means of 
the twist of the bit, 


the perfect working-together of these 
tx which so dintintively marks the ta5y 
rig of IRWIN its at which thousand of 

ave marveled. “The reason fe ound in 
the dengn and finish of the business end of 
Irwin Bits and Augers 


Ask your Dealer 
namely examinees Cetin he 
(Sortie bookies How tn Sect. Use sad 
ie oe Bi 


THE IRWIN AUGER BIT CO. 
Wilmington, Ohio 


attache to ever 
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Plumber's Tool Saves Time in 


Tightening Washbowl Waste 
VERY _ plumber 
‘knows how awk- 
ward it is to hold the 
waste while tighten- 
ing it in a bowl oF 
bathtub. "Generally fe 
the handles of the 
pliers are used to get 
2 grip, but the simple 
tool illustrated is much better. It gives a 
firm hold and does not mar or bend the 
‘the waste, 

piece of }¢in. pipe about 
4.in, long, with four slots at one end. Tt 
threaded at the other for a tee, in which a 
‘wooden handle can be inserted, if desired. 
—Wi W. Gisson, Maysville, Ky. 


General Utility Plate Pins 


THE methods used for fastening parts to 
plates in the shop are important, be- 
cause much of the work must be clamped 
down for laying out, drilling, assembling, 
grinding, boring, 
and other ma- 
chine operations. 
For such fasten- 
ings the type of 
plate pin illus 
trated is handy 
xr because of its 
adaptability and 
simplicity. 
‘The body is 
cylindrical with 
a square head 
through which is 
a tapped hole for 
‘a pointed setacrew. ‘The shank is seated in 
any drilled hole of its approximate diameter 
{in the plate adjacent to the easting or part 
to be fastened, and the set serew is turned 
against the work or filler blocks. The 
‘canting of the shank in the hole prevents it 
from being lifted upward.—G. A. Luexs, 
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Drawing Rounds and Fillets 


"To SAVE time in locating centers for 
adil in making mechanical drawings, 
I scratched the scales illustrated on one of 
my transparent triangles. This simplifies 
considerably the drawing of fillets and 
rounded edges, which occur #0 frequently 
in mechanical drafting. 

For instance, if it is necessary to locate 
the center for a Gin. 
fillet, A, to be drawn so 
as to connect the lines 
B and C, the triangle 
is run along the T- 
square until the 3¢in. —£¢ 
division on one of the 
horizontal lines. rests 
exactly over the line C, 
and the T-square and 
triangle together are raised or lowered 
‘until the “ein. division on the vertical line 
rests exactly over the line B, as shown. 

‘A needle point or sharp pencil is then 
pressed through the small hole to mark the 
center of the fillet. The point of the bow 
‘compass is then placed on the center as 
marked and the radius swung off directly 
between the lines. The operation is much 
quicker to do, of course, than to deseribe. 

‘ApaMs, New Britain, Conn. 


‘Scope chine dace reveal 
grad of objects vate othe 
tiled ey, and enhance the pleanure 


‘el outdoor ie for eportsmen, tours, 


hunters campers, boy scout, ete. 
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$10 or more per day 
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Tires With 500 Nail Holes 
Leak No Air 


that this new inte 
Ee eatin, eu eae write Me 
‘at 450 Wert 47th ‘Sts Cticagny ah 


$25.00 in Prizes 


‘See page 4 in front of book for full detail 


Gypsying de Luxe by Auto 
(Continued from pose 70) 


pen won ad ret Ina Tho Kecewer of Jomorrow 


ic ‘lights, screened windows front and 


‘A trailer, incidentally, offers few driving 
culties.’ It follows in the tracks of the 
almost perfectly. ‘The advantages of 
the folding trailer bungalow are that it 
faflords additional comfort, saves time in 
ing and breaking camp, and leaves the 
free from the clutter of camping equip- 
t. 


Don't Take Chances on Roads 


‘To insure against any possibility of acci- 
\dent that might spoil the entire trip, it is 
well to guard against taking chances of any 
kind. When exploring strange roads, be- ¢ 
|ware of mud, especially muddy mountain 


roads.” Wet’ clay is especially slippery. The Symphon 


Drive slowly along narrow roads and Tomorrow in Radio means a correct assembly. ‘Theimproved 
fra ep the car well unde. control wider and more useful as well as circuit used in the Symphony 
ae Seceniey 2 Ba more entertaining broadcasting. combined with the accuracy of 


‘Therefore, to the purchasers of its construction, has increased the 
receiving sets, the design, the ma- selectivity to a marked degree. 


fuse low gear in descending it. The same 
le holds for second and high gears. In 


Kdescending long hills, use the engine as a terial, the workmanship, the cir- ‘The range of the Symphony 

[brake, with the gear lever in second or low, cuit and the assembly, all playan Receiver is unlimited. — Re- 

ito prevent burning of the brake lining. important part in the quality of y, in Chicago, Havana, Cub: 

[Keep well within the written and unwritten reception, and distance heard. was tuned in not only ona head 

Pe Sein aot ber tay at eeee ame The placing of « Symphony inet but heard plainly on loud 
mek a your home is. permanent invest- speaker. 

"Many tripe have boon spolled by failure ment that will win your instant ‘The Symphony Receivers are 
to investigate an unusual noise while the approval, and occupy a promi- made in two typer—Three and 
lar isn motion. On the other hand, i ia » nent place among your most Two stages of audio frequency 
fnistake toe top heey on the alert for cherished possessions. amplification. 
strange noises. The clatter of something ‘The clear reception and unusual If your dealer cannot furnish 
evens or ee ection ate volume are the results of the high information on the Symphony, 
[sas 0€ asceatorien, etch an spsire tires, Houee grade units, thefine workmanship, write for illustrated catalor, giv- 
taya, and bolts may be recovered. the most efficient circuit, and the ing us his name, 


Tf it is planned to carry a heavy load of 
ectipntoest Ine take women 
is advisable, although not absolutely neces- 
neo adi wilting kava Ge vor JONES RADI Oconvany 
‘See "Yon ead = wi JONES RADI Ocomrany 
fe oat hocared pounds” wide = 
breaking the springs, provided you take the Ly ON BLDG. CHICAGO 
Re ate ar io ae to tabs 
Mac ek srs ng sie ont tee ects | | 2h Symphony smsicaed sh Pi ibd mone Deni Cah 
eaves put in. The cost should not be more | | Ay paris used én the Symphony are built and inspected by the Kelloge Switchboard & 
[shan 915 oF $90, ‘Supply Company, for hoenty fice years manufacturers of complete telephone equipment, 


Carry Only What You Need 


‘A final warning—don't try to take along 
‘lot of extra paraphernalia that you think 
you “may need.” The ehances are 10 to 
‘one that you never will use it and that it 
will only kick around in the way. Take 
just what you are eure you will need for 
comfort und convenience, and let it go at 
at. 

‘Be sure to take plenty of warm cloth- 
ing. Flannel shirts, and ichaki breeches 
fare most serviceable for both men and 
women. Each member of the party should 
have a sweater and a raincoat. Remember 
that on the comfort and health of each 
‘person depends the enjoyment und success 
of the entire auto-camping trip. 


Next month—Another helpful article 
by Mr. Blanchard: How to Clean the 
Car and Keep It Looking like New. 
Practical hints for the automobile 


George Buss, 


of Elizabeth, N. J.,_ 
knows a good tool | 


when he sees it! 


Here is what he 
wrote us recently: 


“J HAVE a Millers Falls brace 
which T have used for 15 
years, I have bored through 
6" yellow pine with a 144" bit, 
and the brace is as good as 
when I bought it. I have been 
working at the car- 
penters’ business 
for 56 years and 
know a good tool 
when I see it.” 


DAY we know even more 
bout making braces than 
we did when we made the one 
that George Buss bought. Ifyou 
‘wane a brace that will Tase ose 
fifteen or wwenty years, andl bore 
through yellow pine, and some 
things even harder than yellow 
pine, you can't do better than 
say "Millers Falls" to the man 
behind the counter. 


Millers Falls Ratchet 


MILLERS FALLS COMPANY 
Millers Falls, Mass. 


Manuyacturers of Carpenters? Tools, 
‘Hack Sows and Automobile Tools 


Send for Millers Fall 
leaflet, "Becter Braces” 


MILLERS FALLS 
TOOLS 
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New Motorboats from Old 


by Capt. E. Armitage M°Cann 


Third and last of Captain McCann's series of articles on motorboat repairing 


UR old but sound motorboat is now 
repaired and remodeled at stem and 
stern and recalked throughout. It 

now remains only to make good the decks 

and interior and prepare for installing 
the engines. 

‘The skin or lining, and certainly the 
floorboards, should be removed as far as 


it should be of about 1}s-in. oak or 
thickness to fit the pintles, and sl 
tapered toward the stern. The hardware 
for it (pintles and gudgeons, Fig. 4) cs 
be bought ready made. 

If an iron rudder is required, it had better 
be bought complete, but can’ be made by 
splitting the lower end of a rudder post 


Possible. The inside of 7 to ‘take the blade, 
the bull is then thor- 5 which is riveted to it 
oughly cleaned with ‘The simplest form of 
strong soda, followed | a rudder trunk is 
by plenty of water. | piece of gaspipe lary 
All grease and dirt | ‘enough to take the 
must be scraped out | 2 rudder post or fill the 
of the limbers and the ‘existing hole. It rust 
limber holes made be made watertight 
lear, 90 that "any with wooden stuthng 
water taken aboard boxes 
Will run to the lowest "The rudder post 
Point fr baling or — may extend above the 
pumping. ‘or may” stop 
Should any of the — “wlteomimgrepsyarareedy forthe hort of it. In the 


‘en, or split, mew ones should be placed 
alongside them. Oak is perhaps the best 
for this, although a more flexible wood is 
‘easier to work. They will probably require 
‘teaming for an hour in your steam box or 
boiling for half an hour. If a thin strip 
of iron is clamped on the outside of them, 
they can be bent readily to shape on such a 
board as shown in Fig. 2. The pattern 
should first be chalked on the board and 
the rib bent a little more than required 
for ita final shape. 

‘The heart of a motorboat is its engine, 
so perhaps the next thing to do will be to 
prepare a bed for it. ‘This must be very 
firm and so placed and fixed that the strain 
and stress will be distributed over as much 
of the boat as posible, the weight being 
transmitted to the keel. Fig. 3 shows two 
common types 
of engine bed, 
but here one 
will have to be 


bed are given, 
as a rule, with 
the engine spec- 
ifeations, but 
it is better to 
have the engine beside you before laying 
the bed, even if you remove it again until 
required. 

‘As a general principle, a piece of tubing 
or a string passing up the center of the shaft 
hole from the stern will give the correct 
position. It must meet the shaft of the 
engine and be at the same angle. 

If the rudder needs replacing or renewing, 
it may be either of wood or iron. If wood. 


former case, tho steer 
ing can be done by a simple tiller, 
ing forward; but ordinarily a quadrant 
used, with wheel ropes extending to (he 
Darrel of the wheel, These may be of cor 
bat, light phomphor-bronse ropes are the 
. 


The neater arrangement is to have the 
quadrant under the deck, if there in room, 
ut a good plan is to have the quadrant 
under deck and the rudder post extending 
above, with a square end and a nut, so tat 
fan emergency tiller can be quickly shipped 5 
jn case the gear breaks down. Figure 6 | 
shows whee! plans. A side wheel takes le 
oom, but is not #o convenient for stering 
as. a central wheel, 

While this work is going on, the inside 
of the boat should receive two coata of good | 
Paint. The lining and deck planks ‘ay’ | 

now be re. 
placed, making | 
sure that the 
latter can be 
lifted easily ax 
occasion re- 
quires, 

I there is no | 


deck, it is 
atrongly recom: 
mended to pul | 
‘one in, even if 
it is ‘only a 
mall. piece in 
the bow and 
stern and a foot or so at the sides, as you 
have then a much better sea boat und a 
‘more comfortable vessel. 

resuming there is already a deck, as is 
usually the ease, but that it is badly 
scratched, marked, and leaky, the best 
plan will be to serape it smooth, fill in the 
‘worst hollows with putty and cover it with 
canvas, laying this down on a heavy coat 
fof wet paint, and tacking it securely with 
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copper tacks. It should go under the 
covering boards at the sides and the mold- 
ing round the house in the middle, if any. 
‘Then it should re- 
ceive at least two 
coats of paint. 
Damping the can- 
‘vas hefore the first 
coat will give a 
better surface and 
save much paint. 
If the deck al- 
ready is covered 
with canvas, the 
paint may be smoothed with paint remover 
‘or even burned off and recoated, but if it 
is patehed or torn, it will have to be ripped 
off. Figure 6 shows how the deck is laid. 
it is well to keep some marine glue 
handy. By its judicious use, many a leaky 
place ean be made watertight without 
joinery, sometimes by filling a crack with 
It, and others by gluing « piece of canvas 
over the part, provided the damaged part 
not one affecting the strength of the boat. 
Although some boats do not have a 
cabin, even a amall 


Fig. 2. How to bend ribs 


is very handy, 

welally when Sey ME 

‘weather orrain fs ==—fa—aoA 53h 

is encountered. {J/[ 7 4 Hl 

Gatinatierand, ==sahb 

too much open Ale 
eo! 


es) 


space should not be sacrificed for this, as 
thero is no joy in motorboating in fine 
weather in any kind of cabin, no matter 
how roomy or luxurious. It is better to 
take a chance with the rain, 

‘Suppose there is a little cabin, open at 
the after end into the cockpit’ or stern 
sheets. If it is of solid construction, with 
portholes or small windows, it is a good 
plan to cover it with light eanvas or duck, 
and paint it. ‘The top is best treated in 
this way in any case, but if it is mostly 
windows, aa is usual on the smaller boats, 
all the old paint or varnish must be re: 
moved, the bad places neatly repaired or 
renewed, and the whole given two coats 
‘of good varnish. 

A good plan inside is to have a seat or 
settee along ench 
ride, built in, 90 that 
there are locker: 
underneath, with a 
table down’the cen- 
ter, for preference 
‘so built that it can 
be pushed up out of 
the way. If room 
can be spared, it is 
2 great, convenience 
to partition off a couple of feet in the fore 
end for toilet. f If there is still 
room lett, a little galley can be arranged 
alongside'this, with some form of oil or 
sasoline stove so fixed that it will not up- 
set in a seaway. 

‘A small overhang at the after end of the 
cabin root helps to. keep the rain from 
blowing into the eabin. Along the top of 

(Turnto page 9) 


United for the Nation’s need 


‘We are a people scattered over 
three million square miles of terri 
tory—a people whose daily com- 
mercial transactions and social 
interests are as wide-spread as our 
boundaries. Only a unified tele- 
phone service, covering the whole 
country, can serve our needs. 


Such a service, in turn, requires 
@ national organization with uni- 
form policies and operating 
methods; and also in each com- 
munity a local organization with 
full authority and responsibility for 
the problems of that community. 

Such a service is the service of 
the Bell System. Two hundred 
and fifty thousand employees and 


toward Better 


approximately six thousand local 
operating units cover the length 
and breadth of the land. Uniting 
these community organizations are 
the Associated Companies of the 
Bell System, each responsible for 
service in its territory. 

Linking together the Associated 
Companies is the American Tele- 
phone and Telegraph Company. 
Ik operates the long distance lines, 
develops nation-wide policies, 
standards of practice and equip- 
ment for the improvement of the 
service and for the benefit of all. 


In this commonwealth of service 
the best interests of the nation and 
the community are equally served. 


“BELL System“ 


AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directnd 


Make the Parts You Need 
On a MONARCH Jr. Lathe 


Sin. Lathe 


cal or wood parts eded in yout experiments 
a our went atemabile ean oe 
Wo isthe. This 9 


e 
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‘THE MONARCH MACHINE TOOL CO. 
401 Oak Street ‘SYDNEY, Ohio 


ie 


No'i8s, Lingthta tn Toe 
vm chuck foe bedi both 


ro speed 


Where no other could— 
“YANKEE” 
Ratchet Breast Drill 


Works efficiently and quickly 
in the most cramped places. 
“Yankee” DOUBLE Ratchet 
keeps bit cutting continuously 
even if you can move crank only 
an inch either way. 

Five adjustments; Plain drill; 
Left-hand Ratchet; Right-hand 


Ratchet; DOUBLE Ratchet; 
Gears Locked. 

Some other “YANKEE” Tools 
Ratchet ‘Asopase Push Deis 
Risk Sith Bane a Vier 

Ratchet Hand Drills Pls Sereda 
Ratchet Bow Tip" to 30 fe Made 


_ Dealers everywhere 
‘sel “Yankee” Tools % 


Write for Free Book 
the 


Yankee 
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New Motorboats from Old 
(Continued from 

the cabin there should be a grab rail of 
‘wood or brass. Cushions, curtains, and the 
ke should be selected, both for appearance 

The arrangement of the cockpit will be 
governed largely by the position and area 
of the engine, but the usual plan is to have 
seat right around it, with removable 
cushions. ‘The lining may be either varnish 
or paint. Arrangements may be made to 
‘erect an awning over the cockpit. 

‘The outside of the hull has yet to be 
painted. It should have three thin coats, 


applied in dry weather on a clean surface, 
otherwise you will be troubled with blisters. 

‘The most difficult part of this operation 
fs cutting the waterline. If the boat has 
een previously painted, before removing 
the paint, mark the waterline height at the 
stem and stern. Then if you have a level 
floor to work on, wedge the boat up #0 that 
itis dead upright and the sume height from 
the floor at both ends, the line ean then be 
marked with a stick’ of the right length, 


tubing, to insert a piece of gage glass or 
other glass tube in each end, fill this with 
colored or muddy water, x‘or heve soma 
‘one hold one tube to one of the marks, and 
sce that te water i upto Us level” The 
Water at the other end Wil sleeve bo st 
Tie mune level and you can mark from ft 
‘The actual painting is best done with a 
ie Ne, long, flexible 
WeRBSORoMeRNS strat edge and 
pater lining 
"The under 
ortion 
er, aiid 
ae 
6 : 
pnt ead 
_ TOP the upper to please 
‘fp your own taste. 
ine 
‘ 
make. It may either be stepped on the 


fore deck or on the cabin top, the f 
being the better if practical. itis as 
to have light wire stays from near the 
to each side for carrying your flag and at 
night the white light. ‘The mast will 

support your aerial, if you have a radio set. 
‘Your boat is now ready for the engine 
sand propeller, and such light equipment a 
is needed. And now for the first cruise! 


Abegh 


Popular Science Monthly 


A Complete Machine Shop 
In One Tool 


‘The Jones Electric Drill can be clamped to 
a dench,and by meane of the attachaments, 

ding. pelishing, butle 
ling, counter= 
ts just the tool for home use 


Ennis a 
Secon conor 


We alo make the auton 
matic bench drill pres! 
Miotrated at lett, 1 


for only 
pletely 
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Agents Wanted 


JONES DRILL & SPECIALTY CORP, 
25 Seventh Ave., New York 
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Plans that Simplify Your Home 
Workshop Problems 

A S00D working drawing and a bill of 
| £4 materials are essential whenever you 
wish to make anything at all elaborate in 

four home workshop. They save you 
Hime, money, and effort. To try to get 
‘long haphazardly without them is to 
{invite failure. No expert mechanic would 
think of uttempting it. 

‘The blueprints in the Home Workshop 
‘series are especially intended to help you in 
this vital matter of planning. “Whenever 
you plan something new, consult the blue- 


Drint list, because it contains the best 
Working dotails of their kind. 


eee fe 


! 


Miia postin" ti ege'rd for te 
wteatiwereufer’ 


Coupon for Ordering Blueprints 
Blueprint Service Dept. 
Popular Science Monthly 
225 West 39th St., New York 
Gremumuen: 
Send me the | btpepriat or blueprints, 


L have checked below, for which Tin- 
Ne 
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‘ a 
: 5 
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AN. Beach and Tiit-Top Fable. .0..38e 
AE lecse Washing Machine." 25e 
12, Tea Wego ae 
14, Toy Train, Horse, ed House. 256 
AS; Home Wortshop Bench-==- 28e 0 
18; Ialald Radio Cabinet. ase 
AP. Cedar aod Mahogaay Chest. 38e 5 
1m, Telephone Table and Stool». 35e 
19. Grandfather's Clock ae 
40: Fiat Top Dea ise 3 
31: Colonial Writing Desc is 


Gore Cabinet and Desk” 
Pergola Garage 

Gate Table 
Saling Out for Canoe... 


Autovac 


The Amazing 

Discovery That 

Cuts Oil Bills 
334% to 50%! 


Now you can try this remarkable new invention 
on your Ford for 10 days at our expense. 


Send no money. 


Here is a new scientific discovery 
that every man who understands a 
Ford motor instantly appreciates. It 
is called AUTOVAC—and it is the 
invention of P. W. Craig—Motor 
Specialist. 

‘What it accomplishes is scarcely beliey- 
able—until you have actually seen it work, 

‘The first and most obvious thing that 
AUTOVAC does ix to. eut your off con- 
sumption 33!j.% to 80%, "It pays for 
Teall 6 to 6 times a year in oll savings alone. 
But AUTOVAC docs far more than this 


Clean Lubrication 


At the present time dust and gritladen 
sir is constantly being. drawn into’ the 
gesicene of your motor. on fit acts 
can emery, grinding out the bearings, 
AUTOVAC stops. this rit from” being 
dawn Into the crankcase! Now fr the 
iat time you ean feed your motor oll tha 
{steally CLEAN. And clean ol means an 
infinitely” smoother-runni 
Tonger engine ie. 


‘By stopping the oll from passing from 
the piston Fings to the spark plugs AUTO- 
VAC eliminates the exune of misc. 


It keep the terminal wires and fan-belt 
dry’ by Keeping the il from contact wit 
them.” Thur saving expensive replacement. 


How AUTOVAC Works 


AUTOVAC takes the place of the oil 
fier pg in the erankcease cf your cars Te 
Grats petal cium whic aks the 
iebustely preventing oil enkage in 
fhe joints and bearings 
‘AUTOVAC isn't an untried experiment. 
It does the Work every times Over 65,000 
Ford ywners vhs have eabjeciod ft every 
for of xt, enthusistiealy endorse what 


‘Simply mail the coupon below 


Our Amazing Free Trial Offer 


We have yet to find a single instance 
where AUTOVAC han not made’ good! So 
re make this remarkable offer. 

Simply fl out and mail to us the coupon 
below. Send no money—pay the Postman 
othing. - We will send you an AUTOVAG 
HE ourexpene. Any fil cn atach Wt 

‘ou simply remove the oll filer plug 
inert’ AUTOVAC in: 
send. It starta saving 
fo immediately. "Your 
engine instead. of being 
‘ly and. sloppy’ is kept 
lean. "Your" motor gets 
‘ean 

AUTOVAC comes to 
you at our expense. If it 
Yoean't do everything 
that we say i¢ will—an 
foresimply’ mail it 
back and you are under 
no obligation. If ater 10 
faye. you are astonished 
at the'reaulte it has pro- 
Suced, then mail us oni 
$5.50-paymont. in f 
You take’no risks 80 
rail the coupon now. 

AUTOVAG COMPANY 
19 Wallace Butdtng, Salisbury, Norch Carolina 


Pepe er 


‘ MAIL. THIS, COUPON. 


‘Salisbury, Nort 
' 1 acorpt your Free 
1 fena'ne Rucdvac tal put 
thine you ty, Twi wend you, 83.50, 
Skeets Ts Tera aout 
Name. 
{ Sree 1 
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t 


$25.00 in PRIZES setiriuit™ 


Save Your Tools 
and Save Money! 


‘MOTORIST, GARAGES, TIRE SHOPS 


SAVES ritirex ¥ VALVES 


Yew need our New x5 Delator and 
we ctlne 


ANYBODY 
CAN 


FREE LESSONS 
| PF _ (Bitar 
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Packed with Power 
for Production! 


A VeederCountermeans 
more power to your machine 
—more pep to your machine 
operator—because those 
things “register” with you! 
‘They register on the dial of a 
Veeder Counter, thru the ob- 
vious necessity of the opera- 
tor making a good record: 
‘one that justifies good pay. 
‘Work moves at the counter- 
equipped machine as it never 

joved before, because work 
and production alone moves 
the figures of the 


ATT 


COUNTER 


‘The Set-Back Rotary Ratchet 


Counter below is 


Rats os 
pa a ae Bale 
Bee eee 
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ee ee inh 
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ESP fawien Coe sini 
see die 


‘he Hand Tally it Ss illustrated below 


TheVeeder Mis. Con 
‘4 Sargeant St, Hartford, Conn. 
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Easily Made Double Handgrasp 
Improves Bait-Casting Rod 
By Robert Page Lincoln 


NY one who has done much cast 

with a bait rod knows the value of 
double handgrasp. In reeling the lure or 
handling a fish, the left hand instinctively 
oes forward to grasp the rod, and an 
xtra cork grasp is therefore a desirable 
addition. 

‘The double handgrasp measures from the 
butt cap to the bottle neck taper 14 in. The 
cork disks or washers are trimmed slightly 
larger than their finished size and holes 
are cut into them with an old ferrule filed 
sharp. The cork should be of good grade 
fd fee from holes, the piees being 1 in. 
thick oF less. 

‘The corks are put 


place one at a time, 


after the edges of the holes and the sides 
fof the corks have been coated with rod 
‘When the forward grasp is filled, 


cement. 


=" The Height of Efficiency 
SHQSLEY MODEL x $6 5 00 
For Sale by Best Dealers Everywhere 
Write for catalog showing com pte Croley i 


ie SE fee 


SALERRO TREE pment 


A Great Summer Seller 


Licensed under Armstrong U. S, Pat- 
No, 115,149. Formerly known 
4 Crosley’ Model VC. be 
dnd Dealers are eagerly taking advan: 
tage of the enormous sales of thin 
Srument, Free ‘Catalog on Request 


THE SION. EQUIPMENT CO, 
247 GILMERT AVENUE 


CINCINNATE, 0. 


‘gugveneo reamuLe 10 CUT 
HOLE Th CORK ORS 


Mow the double handgrip are built we 


make a foundation of pine to slip over the 
rod for the reel seat. This should be 34 in. 
for more shorter than the reel seat, so that 
the first cork of the forward grasp can be 
trimmed and worked down into the reel 
seat, Not a little care is needed in shaping 
the wooden piece, because it must fit. ex- 
actly the tnder side of the reel seat. It is 
then slipped into place and cemented to the 
cork. 

‘The reel seat is next put in place; then 
the corks of the back grasp are put on, and 
both grasps are trimmed with sandpaper 
to the correct shape. Three screws are 
tused for fastening the butt cap, two for the 
reel side, and three for the bottle neck 
ferrule. 


Spacing Gage Fastens Directly to 
‘Shingling Hatchet 


“PH sting device itrate, which 
Tr nude for a carpenter tes has 
saved Mim much thne fn laying shingle 
Te conti of 5 locating pin mate in ro 
Pisce ts shown, fo Ae through hole 
The tade of ihe 
By stor the Pin 
placing the pin 
against the edge of 
tie row of shiner 
tired in place, te 
Had of the hatchet 
fires the locaton 
for the, row of 
‘Ringe to Be tad 
Shove without the 
preety of measur 
ieni A 
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RADIO BATTERIES Syrah set 


FOR FORD—Pricas Feary 
nr TiOnAL Or eed ea cert, Go 
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July, 1928 


Make Your Own 


RADIO 


Receiving Set 


Use a blueprint of this two- 
stage regenerative receiving set 
with two stages of amplification, 
which, under favorable condi- 
tions, if a long high aerial is 
used, will receive 500 miles. 


‘The blueprint contains working drawings, 
fostructions and ill of materials of m two: 
stage regenerative receiving set that pro: 
Fesnlonal would be proud to own. Tt comprises 
a varlocoupler nd an. Armrtrong tworvari 
meter regenerative tuning circuit coupled, if 
Sesired, with two stages of audio frequency 
‘ampliscetion. 

‘The tuning cols have been selected because 
of the ease with which they may be con: 
‘tracted at home, 

Tn this vet haa been incorporated the best 
features of several types of outfits Tt wil 
tine from 160 meters to about 600 meters 
‘with remarkable sharpness and selectivity. 


Price 25 cents 


Radio Map of the 
United States : 


With Directory of Broadcasting, Govern- 
‘ment and Commercial Stations, Call Letters, 
Wave Lengths, etc. 


Price 35 cents 


Popular Science Monthly. 
1225 West 30th St., N.Y. City 


Enclosed is 2Se for which please send me 
‘the blueprint of the two-stage regenerative 
receiving set. 


Enclosed is 35¢ for the Radio Map of the 
United States. 


Name 


Address 


BE a 


cc 
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Making a Simple Box Kite 
and Kite Reel | 


HIS box kite, which is of Japanese 
origin, is made in the simplest possible | 
fashion of eight sticks and some cambrie 
or paper. ‘Four of the sticks are 20 in 
Tong and four 12 in. all of them either 4 in. | 
square, 34m. aquare, or % by 36 ine 

"Two cromes are made by ‘nailing the 
smaller pieces to- 
ether, in pa 
with thin brads. 
Tes best to make 
holes fist with a 
thin’ drill,” brad 
awl, or hot nee- 
dle.” The crosses 


fare then nailed 
to the ends of 
the 


four 


sary not to 
weaken the joints 
by splitting the 
‘wood. String ean 
be used to rein- 
force the frame, 
if it appears to 
be necessary. 

‘Two strips of brightly colored cambric or 
paper, about 3 ft. long and 6 in. wide, are 
fastened to the sticks and the ends are 
glued together. The bellyband can be | 
adjusted by trial; usually the best results: 
are obtained by fastening the upper end 
about 41% in, below the end of one of the 
Tong sticks. 

Flying this kite is much more fun if a 
kite reel is used, The reel is simply a mi 
net wire or other large spool with two large 
flanges or end pieces sawed from very th 
‘wood and glued to the ends. The spool ix 


fastened in a small box by means of an axle 
‘made from a dowel or other round rod. 
Where one end of the shaft passes 
through s hole in the side of the box, it 
held in place by a washer and a cotter pin 
or a nail run through a hole in the shaft. 
To the other end, outside the box, is fas- 
tened a wooden crank, as shown, by means 
(Continued on page 94) 
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Making a Simple Box Kite 


of a serew or nail, 
a washer being 
placed between the 
crank and the box. 

A. short length 
of dowel is fastened 
with glue and a 
brad in a hole in 
the outside end of 
the crank, so that 
‘a spool can be slipped over it to form a 
handle. This spool is held on its spindle 
with a washer and cotter pin and should 
turn freely. 

‘Two school straps run through slots cut 
| at the back of the box are for fastening the 
reel to the bedy.—C. M. G. 


BBX, USING « portrait lena and extending 
the bellows of single lens camera a 
little more than usual, itis possible to take 
photographs of small objects and docu- 
| mente so that the image fills practically the 
tntire plate or film. Shortly after the war 
| Tphotographed many honorable discharges 
| for soldier friends in this way. 
"All that it was necessary to do was to file 
‘off a portion of the stop on the bed of the 
camera to allow the lens to be drawn 0 
to the edge of the bed. In this position, an 
with the addition of a portrait lens, it ix 
posible to take photos at a distance of 
135 in. from the camera, as opposed to the | 
| 3 ft. that is ordinarily required when a por 
trait lens is used at the 8-ft. focusing point. 
| “Por objects or documents too large to 
photograph at 1334 in. it is necessary to 
focus the camera before the film is inserted, | 
| and to measure the distance between 
object and the lens. In cameras such as 
| imine, which takes 
& picture 244. by 
34 in,, a ground 


Dus glass cannot be 
used; therefore I 
paper, oiled with a 

Tight ‘machine oil, 

Bune on which to find 

~ the focus and lo- 

Site allem te cate the object. 

cstendea ‘The object is then 

left where itis, the 

position of the camera is marked, the film 

is inserted, and the picture taken at the 
distance found correet. 

T secured the best results by using two 
60-watt lamps located about 2 ft. from the 
object, and in front of and about 2 ft. 
‘apart, one on each side of the camera 
the right of the lens. These lights were 
backed with reflectors of white cardboard. 
‘An exposure of four minutes with the 
‘smallest stop gives a cleaneut, sharp pic- 
ture, but the time varies with conditions. — 
M. C. EVERETT, Chieago, Il. 
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Framework of Pipe Supports 
Simple Portable Garage 
By R. C. Liebe 


"THE arate question is a serious propo- 

ition for many men who do not own 
their own home or who, like the writer, are 
compelled by their business to move from 
place to place. After building five garages 
in as many towns or locations, I designed 
‘two knock-down or portable garages und 
constructed the one illustrated. 

‘The framework consists of 3(-in. gal- 
vanized pipe and,fittings. ‘There are three 
separate frames, one on each end and one 
in the middle.’ The pipe is thoroughly 


‘WOODEN STRIPS 


Ioe'with pp and tings 


braced with wooden strips Sons’ 
bolted on with stove bolts, 

Holes 3/16 in. in diameter 
are drilled in the posts and 
roof sections about 14 in. 

‘apart throughout, and 4-in. 
dressed wooden strips are 
bolted on to form the 
sheathing. The roof is covered with heavy 
tar paper, and the sides and ends with 8-02. 
tenting. ‘The duck is then given a coat of 
auto top dressing, 20 that the color of the 
garage throughout is black. 

With a helper I can make this garage 
ready for my car in several hours, and it 
takes even leas time to pull it down and 
pack it up in bundles for shipment. 

The piping required for a garage 10 ft, 
wide, 8 ft. high and 16 ft. long consists of 
six posts § ft. long, six “rafters” 6 ft. long, 
and nine 45-degree ells. For a Ford car the 

jarage can be 1 ft. less both in length and 
width. 

‘The diagram is practically self explan 
tory. The builder ean brace the garage 
much as he thinks necessary to meet 
weather conditions. Iron spikes driven 
into the ends of the posts and then set into 
the ground serve to anchor the structure. 
Ifa wooden floor is to be used, a sufficient 
number of sleepers should be laid to sup- 
port the heavy planking. 

Each of the three pipe frames is held to- 
gether by a 1j-in. rod bolted through the 
osts and tightened from the outside. 
Canvas curtains can be hung on this rod 
to form the cheapest kind of door, or one of 
the other doors shown ean be used. These 
are pipe frames covered with canvas ot 
‘wooden strips and tar paper or both. 


A vanvisuep floor ean be kept in good 
‘condition by rubbing it at intervals of every 
two or three months with an inexpensive 
mixture of equal parts of sweet oil, turpen- 
tine and vinegar. Apply the cleanser with 
1 soft rag or cotton waste. 
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YOUR RIGHTS 
PATENTS 


Any new article, machine, desiga 
or improvement thereof, or any new 
combination of parts or improve- 
ments in any known article which 
increases Its efficiency or usefulness, 
may be patented ft involve inven- 
tion. 


IF YOU HAVE ANY 
NEW IDEAS 
which you feel are useful, practical 
and novel, fake prompt action tow 
‘rd protecting your rights, If you 
have invented any new machine, or 
new combination of parts or im- 
Provement, or new process or design, 


Send Drawing, Model 
or Description 


of it for information as to procedure 
to secure protection. 


WRITE TODAY FOR BLANK FORM 
“Evidence of Conception”’ 


to be returned tome with drawing. 
description or model, of your idea, 
Frome ues receipt by me of 
Twill write you fully as to 
‘procedure and costs, 


No Charge for the Above 
Information 
Al communications are held In 
strict confidence. My personal, care: 
iat and thorough attention i given 
to cach eases offer you 
Fellable and prompt irvine 
Sip pte experince Hip 
‘Write today for free book “How to 
obtain @ Patent." sthis book will 
five you valuable information, and 


it may ‘save you much time and 
effort. Send for it NOW. 

My practice is devoted exclusively 
to United Si 


sind trade mat Vey ovabay ean 
help you. Write today. 


CLARENCE A. O'BRIEN 
Registered Patent Atrorney 
224 Southern Bids., Washington, D. 
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thinkofa 
simple, 
practical idea 


INVENTORS 


A Fortune May Be Yours 


if you can invent some new, practi- 
cal thing; or some new and im- 
proved method of doing an old 
thing. 


Opportunity Begs You to Reap the Rewards 

of Original Effort 

Protect your ideas; reap the prof- 
its from your own genius. Have 
fow.a new idea? Can you think of 
‘a new and useful invention? We 
can help you. Write quick for our 
new free book 


“Inventions and Trade Marks, their Pre- 
tection and Exploitation” 

‘You'll be surprised. This great book 
tells you many Very important and valu- 
able facts on securing Patents and Trade 
Marks, 


It Is Free If You Write Quick 
11 you have an iden which you think ie 
gece ete for FREE OPINION. 
i may sve you considerable money. 
We help fur ists to get the mowt proms 
trom their ideas; we have facilities not 
quelled by ethery and Which area di 
thie advantage to YOU. 


Patents Advertised Free 
In the magazine “Invention and Manufac- 
turing Supplement” published for Inven- 
tors. Saniple copy’ free; subscription 
‘50 cents a year. 


SEND FOR THIS FREE BOOK 


‘This book will show you 
how to proceed; what You 
should ‘do—and "wh 

‘tells you many valuable 
{acts about inventions and patents, 
‘our service. Don’t delay: write today. It 


may mean a fortune for you. Act Quick. 


American Industries, Inc. 


SIS Kreage Bldg, Washington, D. C. 


Pioneer Cavemen Who 
Inyented Civilization 
(Ce 

ture, the adventure which is still going on 
$e was ready to begin trying to contra his 

"This is an enterprise that no other animal 
has ever attempted. The evolutionary 
history of most creatures falls into one 
single story, the story of how the conditions 
of life in the world have shaped the living 
thing so that it fits into them, of how the 
siraffe got a long neck so that he could eat 
leaves off the tops of trees, or of how the 
tiger developed his stripes so that he would 
be invisible among the striped shade and 
sunlight of the long grass. 

This is the history of how the world and 
the conditions of heat and cold and sunlight 
and animal competition that exist in it have 
affected the forms of life 

‘Man has shared this history. He, too, has 
been affected by the world. ‘That is how 

‘body was forged for him in the long ages 
of evolution, as we have told in previous 
chapters of this serial. This is how he was 
induced, in the end, to invent cooperation 
and live together in civilized communities. 
‘This part of man's history we conclude in 
this chapter of our story. 


Man Turns Tables on Nature 


‘Weestill have to tell the greatest and most 
inspiring part of the story of man—the part 
in which he begins to turn the tables on the 
world and to change it instead of being 
changed by it. 

The story of man's adventure in th 
world is like that of a castaway on a desert 
faland. In the beginning the island changes 
the castaway. Ithardens his muscles and 
toughens his feet and tans his akin. But 
when these things have been done, after the 
castaway has yielded for a while to the 
pressure of his island, it becomes the cast- 
aways turn, He begins to change the 
inland. He cuts dowa the trees that he 
does not want and plants those that he 
does. He exterminates the kinds of beasts 
that he does not like. He dams a stream 
of water and changes its course so that it 
will run past his dooryard. He makes over 
the island to suit his idea of what a home- 
like island should be. 

‘And man, cast away on this little speck 
of an earth, perhaps an exile from some 
larger civilization that he does not remem- 
ber, is making over his earth, slowly but 
surely, so that it shall be more like the 
place in which he wants to live. 


tinued from page 35) 


For Further Reading 


Ebodon, 1920) 


EXT month—The Origin of Speech 
and Writing 

How man preserved the record of his 

achievements, passing down his acquired 

Knowledge from generation to generation 

by means of pictures, writings, and the 


‘One of the most important and fasci- 
nating chapters of “The Story of Man 
‘and His World,” in the August issue. 


Popular Science Monthly 


PATENTS 


iGENDFOR 


THIS FORM: 


DON'T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


WASHINGTON, 


Send drawing or model for 
‘of Patent OF 
‘and report as to patentability. 
All Business Given Prompt and 
i Proper Attention 


| WATSON E. COLEMAN, Patent Lawyer, 
624 F St, Washington, D.C. 


liminary 
records 


PATENTS | 


"TRADEMARKS, COPYIUGHTS AND PATENT LNCATION 


2 Wish Sk, oc 
teal Experts; Over 25 years™ exper 
Prompt Eticene Service! Write today 


A. M. WILSON, Inc, 
308.20 VICTOR BLDG. ~ WASHINGTON, D.C. 


PATENTS and TRADEMARKS 


‘We fey a srt afeaslonal rervice to faventort 
sn Seanatoclurers ithe proteeion ef thet patents 
fied Trademark vighte. Validity and dnfriogement 
‘reetestioar con Conrependence salted 

ar nde witb charge 


Goan, 
ES MILO R, STEVENS & Company 
Ba EE earth litt SOO 


PATENTS 


TRADE-MARKS. COPYRIGHTS 


Send for our fre book 


No‘teeraure 


Spent 


Beale & Park s:'ctaiterortyal 


July, 1928 


101 


How Much Do You Know 
about Science? 


ILLOWING are the correct answers 

fo the 30 questions on fundamental 
facts of science printed on page 64 of this 
issue. Grade yourself 10 points for each 
‘question answered correctly and see how 
‘near you come to a 100 per cent score for 
each classification. 


The Story of the Stars 


1. ‘The latest and best estimate—that of 
Dr. Harlow Shapley of Harvard College— 
is that the group of all the stars that we ean 

ope and that extronomers cll 


nebul are oUtuide 
of hg ana rte een father ay 
y the ir a not pertectiy, tanaparent. 
Te makes light waver a litle, just ax things 
outside seem to. waver when we look 
Ekrough a window pane of Imperfect glass. 
‘This wavering of te light from the stars 
rake them seem to go out altogether from 
moment tomoment. “That i, they twinkle 
J." Perhapa'n few of the stars are lke the 
but moat of them are not. There 
feally arg two kinds of stars—dwarfs and 
Gane. "rhe dwarf glare: are about the 
fein ian our ean. They are fay 
nan elo wer hy ea 
Rand, ery thin, Righty raved 
dy art made of tary tain highly rae 
gece Mont of thom are ane tet 


4. This is an optical illusion. ‘The stars 
are so far away that we can see them only 
aa points of light, not aa round or as any 
other definite shape. ‘The pointed appear- 
‘ance is a mistake of our eye. 
5. We may be quite sure that the future 
‘cannot be foretold by the stars. Scientists 
do not believe that it can and no one has 
‘ever been able to prove the contrary. 
6, The moon, as it moves around the 
arth, happens to get exactly between us 
and the sun, causing. gels of ha un 
7. Because itis hot. Sunlight is the same 
thing asthe light from piece of white hot 
al ezeept fat 1 fon such & fremen- 


1 Moonta ie refects back to ws the sun- 
Tight that falla on it, just-as though it were 
‘mirror. 

9.."'The moon seems to be made of rocks 
About like thone of the earth. 

40." ‘The earth and everything on it would 
be burnt up. Probably there would be #0 
much heat produced by the smash that 
feven the rocks would be tured into gas. 


The Story of the Earth 
1, The beat proof is tha shige can si 


Around it, ‘There are many other proofs. 
‘he earths shadow on, the moon ix round. 
as seen in eclipses, The curvature of the 


farth ean actually be measured by delicate 
Strreying lactreectar  Wireies cgeals 
fan'be stat arvund the earth and back to 
Se NAS spond at which earthqual 
Shocks ‘pass through ‘the earth from one 
Sif, the ofber, proves thatthe earths 
rigid all the way , even more 4 
{fn steel Te may be tat the inside off 
earth is hot but is kept from melting by the 
femendous pressure of the miler of roc 
above. 
SP Because the water rolls the stones 
round al che tie and” ear ff thls 
"Yes. Man and monkey are descended 
{om the same uncestral sock, though the 
Satan "panch nthe” money. branch 
hot aien ie to say that man is descended 
PETE Vera gel te we | 
(Turn ta page 102) 
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ley-Davidson's average up- 
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mile (gas, oil, tires and all.) 
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How Much Do You Know 
about Science? 


is. little over six miles or 32,088 feet. This 
deepest place is in the Pacifie Ocean near 
the Philippine Islands. 

6. Four fifths of the air is nitrogen gas. 
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Every-Day Chemistry 


1, Certain substances ke coal, ean com- 
fine chemically with the oxygen of the air. 
‘This is'a chemical reaction producing heat, 
‘The heat makes the fire. 

2 incomplete burn of the gasoline or 
oil in the eylinder. fearbon in paso- 
fine and in all motor oll. Some particles 
ff carbon are left unburned after the ex- 
Bloom inthe cylinder and ar thrown out 
3. “Tron combines chemically with the 
Sxygen of the air and with water vapor, 
Which also may come from the air.” This 
Trakes a compound called hydrated oxid 
ofiron. This compound fared, Tt the rust. 
‘piece of cloth in a strong solution 
soda lye, Wool will be eaten away; 
fotton will not be affected. 

$e Stile turns sour because a certain kind 
ot germ grows in it, the germ called the 
tefle neid bacterium, This bacterium con 
Yerts the sugar of the milk into. an acid 
Substance eafled lactic acid, which has a 


Tisha ubblng hat mae the bread ie 
‘speaking, “bluing does, not 
Fieaeh clothes at all, merely turns them 


2 little blue, Washed clothes are likely to 
bea litle yellow. Any painter will tell you 
that blue tends to neutralize yellow. So 
tthe small amount of blue tint added by the 
Ding! makes the clothes appear whiter 
than before. 
8. No. ‘Thunderstorms have no effect 
gaya at all. “The common in tat they 
ve, probably comes from the fact that 
a summer thunderstorm is likely to come 
up toward the end of a very hot day. It is 
the hot day that sours the mil , not the 


‘Salt absorbs water from damp sir. 
‘The surface of each little grin becomes 
moist. ‘This makes the grans stick to- 

ther. 

{o. “‘The air contains a small amount, of 
sulphur gases, derived, usually, from the 
sulphur contained as an impurity in 

tnd other fucls. Silver has a great affinity 
{for sulphur, It takes up the sulphur gases 
from the air and forms a black compound 


called sulphid of silver. 
[ee et 
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THE HOME 


Brass Gear Serves as Dial 
(Continued from page 74) 


‘The Vernier attachment consists of a 12- 
tooth brass pinion of the same pitch as the 
itch diameter of 34 in., and 
to this pinion a small knurled knob is 
soldered. The whole unit is free to slide on | 
‘a shouldered stud anchored to the panel. | 
Many amateurs do not favor the use of 
‘metal dials, but if the dials are grounded, | 
they serve as a “shield” and are equal to, if | 
not better than, composition dials. The 
grounding is accomplished by means of a 
brass pin free to move in a hole in the 
janel and forced by a fiat spring into 
‘brush” contact with the back of the gear. 
‘The screw serves to hold the spring i 


IRR 


OP 


‘After the | 
Seng, he 
tebe 


ents pusbed intemece | 
fn Vernter adjustments | 


‘and provides an attachment for the ground 
wire, the other end of which is connected 
with the ground terminal of the set 

‘The Vernier pinion is slid in and out of 
mesh with the dial, so that rough adjust- 
ments may be made with the dial knob and 
the finer adjustments with the Vernier. 
Since the gear has 120 teeth and the pinion 
only 12, the ratio between them is 10 to 
one, #0’ that if the pinion is moved one 
degree, the motion transmitted to the gear 
‘causes it to move only one tenth of a degree. 

To give this unusual dial a finished ap- 
pearance, it can be coated with aluminum 
Paint and the numeral impressions filled | 
with black drawing ink. 

‘The gear and pinion combined should not | 
cost more than a dollar and are obtainable 
from gear manufacturers or from dealers 
carrying modelmaker’s supplies—C. M. 
Wrtcox, Torrington, Conn. 


Improving Rotor Bearings 


N_ ENJOYABLE 
radio program 
coming through the 
writer's receiving set 
‘was turned into a barn- 
yard chorus on several 
‘eeasions because of 
the poor contact. be- 
tween the rotor spindle 
and its bearings. The 
bearings were of the common type—strips 
of brass, each with a bearing hole and a 
spring slot. After the instrument had been 
tused a short time, the bearings, as s0 often 
happens, failed to grip positively. 
Brast eyelets or short lengths of brase 
tubing with a hole the same or a trifle 
larger than the rotor spindles were slotted 


‘with a hacksaw and soldered to the bearing 
strips. These increase the bearing surfaces 
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How Do You Look 
in a Bathing Suit? 


4 


ing days are 
great 0 Tip 
nit and tak 


hit, into your 


the splash, But what a shock to son 

‘of the poor girls when they sce their 

heroes come ‘out with flat ‘chesta and 

skinny ‘arms instead of the robust 
tok capecenat 

You Can’t Fool Them 

try to. make excuscs, You 

have knobs on your arms like 

a baseball. A fine protector you would 


hen you can't even ght your 
Hes, "What are you going. t0 
‘going to find you ‘ut 
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THE HOME WORKSUOP 


Preventing a Draft from Radio 
Lead-in Windows 
USUALLY the simplest method of bring- 

ing an aerial lead-in indoors is through 
some part of the window. A narrow board 
is often placed either at the bottom or top 
of the window, as shown, and a hole bored 
in it for the porcelain insulator. 

The objection to this method is that the 
meeting rails of the sash no longer come 
together and therefore a considerable draft 
can enter the room. To prevent this, cut 


Baar go ey 
et re 


‘out a piece of wallboard, stiff cardboard, or 
wen thin wood to the shape of the sash, as 
‘shown, and glue a length of felt weather 
strip to the edge. ‘The strip is then pushed 
firmly against the glass and fastened with 
tacks to the meeting rail of the lower | 
sash.—Fraxk W. Hanrn, 


Preventing Storage Battery Noises 


GOMBTIMES bubbling and irregular ac- 
tion of a storage battery will cause 
noises in & 


Spacers Prevent Short Circuiting 
Radio B Battery Switch 


"To CHANGE rapidly the voltage of 
radio B battery, it is convenient to 

‘switch with several contacts. Usually. 
are sufficient, since 1634 volta is about 


fi 
the lowest point at which a gas detector 
bulb functions satisfactorily, and 2244 volts 
the highest, the space between being di- 
vided into’ intervals 
of 134 volts, 

There is, however, 


our 


a disadvantage in 
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mounting the contact 
points of the switch 
successively, because 
if the switch arm is so 
wide or the contacts 
80 close together that. 
the end of the blade 
touches two points at 
‘the same time, the 
cell" between | the 
Points will be short 
circuited. The switch 
arm, if left in such a 
porition for any length of time, will ruin the 
short cireuited cell, as many radio fans have 
discovered to their loss. 

‘To avoid this, extra points can be in 
serted between the active points of the 
Switch, as shown. These serve merely as 
‘spacers and no current ean flow when the 


‘switch arm reste upon one of them.—H. F. 


HAIR GROW, 


Modern Vacuum Cap Co. 


400 Masclay Denver. Colo 
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Easily Made Vernier Condenser 
Tunes Radio Set Sharply 


JN, THESE days of extreme radio inter- 
ference, perhaps the most useful addition 
to the average set is one or more Vernier 
conde ‘The type illustrated can 
‘easily be constructed and is quite free from 
the effects of body capacity. 
‘Two brass plates of heavy gage are 
needed. One should be 13 in. 
the other 2 
A piece of insulating composition or hard 
rubber is also needed, 14 by 1 by 13¢ in. 
‘A hinge is soldered to the shorter brass 
plate and fastened to the insulating block 
‘with 6/82 screws, after the block has been 
drilled and tapped to take them. Holes 
are drilled in the larger plate, as shown, and 
‘8 thin piece of mica or celluloid is attached 


to one face of the plate with shel 
piece of photographic film will serve, 

‘The easiest way to fasten the mica or 
celluloid is to heat the plate until flake 
‘shellac will melt into an even coating when 
rubbed over it. ‘The mica or celluloid 
should then be laid on and the plate put 
under pressure on a flat surface until the 
shellac is hard. ‘The plate is then fastened 
to one end of the block with two screws. 

‘The capacity of the condenser is varied 
by moving the hinged plate toward or away 
from the fixed plate. ‘This is accomplished 
by turning a cam made from a brass ot 
copper disk about the size of a penny, 
drilled at one side and fastened to the shaft 
‘0 that the movement will be eccentric. 

Washers placed as shown will insure the 
shaft turning smoothly and the spring pro- 
vides sufficient tension to prevent the pres- 
‘sure of the movable plate from rotating the 
shaft. Another spring is fastened between 
the plate and the block, eare being taken 
that it does not interfere with the move- 
‘ment of the cam, 

One wire lead should be soldered to the 
fixed plate and another to the movable 
plate or to the spring connecting with it, 
and these leads should be connected 
around the large condenser. The Vernier 
is then in parallel with the large condenser 
‘and permits extremely delicate adjustments 
to be made in varying the eapacity of the 
cireuit.—H. H. Houck, Rochester, N. Y. 


‘Tum radio beginner will do well to mount 
the set he is making on a plain board first 
ind use it for some time before placing it in 
@ cabinet. It is then easy to experiment 
with the set until it works well. 
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Erla Reflex Transformers 
Assure This Result 


Bale Rea i and 6 oa 
re itrwcpine tin count to coast Teg 
Reece Say cattle le 

ss ficiency of this eieuit, and 
the mecret ofits power ia the Erle radio frequency rllex 
Luapaformer. Overcomige completely the high capacitances 
cof domestic vacuum tulps, and with lowest inherent capac 
tance, itprovidesmaxinsum ampliication without distortion, 
‘Ask your dealer for free Erla Balletin No. 13. giving daz 
‘arameandnotes(orbuilding the Duo Reflexciteuit Ores, 
ed Electrical Research Laboratories 
Py ER) LA Chicago 


ites Hoeto ST exch Dept.F 2515 Michigan Ay 


Your Car Needs This! 


'S that the Western mail 

droning overhead, or an 
Army fiier? What boat is that out on the 
lake? Who is driving off the fourth tee? 
‘These and a thousand other questions are 
answered by 


Bausch & Lomb BINOCULARS 


Powerful, sturdy, compact, these glasses 
will broaden your horizon tremendously. 
‘These Stereo-Prism Binoculars are 
the latest development. of seventy 
years of optical research—the ideal 
glass for tourists, motorists and all 
out-door folk. 

Tour dealer sil be plated t shew 
Bon. Wola for oor aren Sook 
BAUSCH & LOMB OPTICAL Co. 
600 St. Paul St, Rochester, N.Y. 
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Stop Those 
Punctures 


F you want to ride all 

summer without a punc- 
ture, if you want to insure 
yourself against all trouble 
from destructive cuts and 
porous conditions of your 
tires, inject a 25c tube of 
Neverleak Tire Fluid into 
cach tire. It will preserve 
your new tires and will dou- 
ble the mileage of old ones. 
Tt does away entirely with 
all plugging and patching. 
Think of the trouble, delays 
and expense it will save. 


NEVERLEAK 
TIRE FLUID 


Heals Punctures on the Run 


Neverleak has been on 
the market for over a quar- 
ter of a century and during 
that time it has always giv- 
en entire satisfaction. One 
injection of Neverlea 
last as long as your tires. 


will 


Don't allow 
your dealer to 
sell you some- 
thing “just as 
good.” Look 
for the signa- 
ture on the yel- 
low, green and 
white tube. 


Buffalo 
Specialty 
Company 

Buffalo, N.Y. 


THE HOME WORKSHOT 
Unique Switch Gives Distinction 
to Homemade Receiving Set 


F YOU wish something original for one 

‘or more of the switches on your radio 
set, the simple sliding switch mechanism 
illustrated will be found a neat, service 
able, and distinctive arrangement. 

L use it to vary the plate voltage current 
for the B battery, but it would serve equally 
well, of course, for the taps of 2 vario- 
coupler or other variable inductance. Al- 
‘though not as easy to install as the common 
radial type switch, it gives one the satis- 
faction of having a radio that is a 
trifle out of the ordinary. 

A slider with a contact spring is arranged 
‘on a brass rod behind the panel in such a 
way that it can be moved by means of a 
knob into engagement with switch points. 
A brass strip soldered to the spring and pro- 
jecting to one side about 1 in. carries the 


witch ponte of Unie unssyal 
Telit Resende wah the 


current to the phone condenser through 2 
flexible wire, and the terminals of the B 
battery are’ connected with the switch 
points, ‘These are mounted one below the 
‘other on a fiber, hard rubber, or composi- 
tion strip. 

"A strip of sheet brase sbout 1/16 in. thick 
iebent up, as shown, to form the frame, and 
4 slot ie provided for the slider, ax well as 
holes for the serews to attach the strip for 
the switch points, The slider itself is'made 
of fiber, and the contact spring is a light 
gage of spring brass. 

‘A brass rod is mounted on the frame by 
‘means of terminal nuts to act as a guide for 
the slider, which is kept from turning by 
the guide slot in the frame. 

‘The slider is manipulated from the front 
of the panel by moving a brass screw with a 
‘knurled edge. ‘This knob is provided with 
« pointer held in position with locknuts. 

Graduations engraved on both 
of the panel slot and filled with white 
paint give the finishing touch to this 
novel switch —A. M. 


A POTENTIOMETER will often increase both 
‘the selectivity and sensitivity of a receiver. 
In order to connect a potentiometer into 
the cireuit, take out the wire leading from 
the negative of the B battery to the A 
battery and connect the negative of the 
B battery with the sliding member of the 
potentiometer. One end of the resistance 
‘element is then connected with the negative 
‘of the storage battery and the other end 
‘with ite positive terminal. 
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Electric Light Shade Serves as 
Horn for Loudspeaker 


LL that is necessary to make a very 

‘cheap yet neat looking loudspeaker is 
‘4 1500-ohm telephone receiver, a common 
tin electric-light ahade, a brass shade holder, 
‘and a few odds and ends to be found in al- 
most any home workshop. 

On a wooden base %4 by 4 by 8in., serew a 
support made from a brass strip 34 by 44 by 
Tin,, drilled with a 8/16-in, hole 35 In. from 
ach end, und bend as shown, 1 In. from one 
end, Prepare a cylindrical block 1 in. in 
diameter and 1 in, long with a 8/16-in. hole 
through the center and clamp it to the ad- 
Justable ring of the shade holder. 

Fasten the block and abade holder to the 
) top of the standard with a 1}4-in, bolt, It 


ELECTRIC GT 
Eg 


will be found that the setacrew end of the 
shade holder will fit over the top of the tele- 
phone, the setscrews holding it fast, 

Place a rubber washor betwoen the face 
| of the telophone cap and the small end of 
} the shade, slip « wide rubber band over the 

I fous, ind fasten the shade firmly by wiring 
t ta tho sotorewa in the shade holder. Flex. 
{ble loads from the telephone are brought 
down to binding posts on the base, 
Guona Fuxpenice, Washington, D.C. 


| Coffee Can Makes an Adjustable 
Trouble Light Protector 


"HIS trouble 

light protec 
tor is made from 
8 Lb coffee ean 
fand a length of 


worker's eyes 
from all glare, 
and at the same 
time serves aaa very effective reflector. 

‘The wire hundle, being movable, ean be 
fet at any point on the circumference and 
the protector can be held or hung up with 
the light turned as required. It also will 
‘stand on its flat base on the workbench 
or other support. This flexibility makes it 
‘even more desirable, to my mind, than the 
‘usual wire lamp guard.—R. A. FRANKLIN, 
Rochester, Minn, 


ALYACATION. radio ant of unique 
tzal will be described ‘in the Heme 


‘next month. 
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now have the famous Marshall Stl 
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Wouldn’t Stay Down 


'E was putting in long hours at un- 

‘killed work. His small pay scarcely 
insted from week to week. 

He saw other men promoted. | Then 


he learned the reason. ‘They had special 
training. He made up his mind to get 
that kind of training 


Delo. "That was ha Beat 
"wea. not fog com 
"Them, he, was tans Farciman. 
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THE HOME WORKSHOP 


with Radio Receiving Set 


"Tiis lock makes it possible to break the 
filament circuit of a radio receiving set 
in such a way that it can be closed again 
only with the key. Simple in construction, 
it can be made with materials found in 
every radio fan's workshop. 

The key is round stock with a slot cut in 
the end to fit the end of a screw that is filed 
down as shown. A contact blade is pivoted 


by means of this special screw on a brass 
strip bent as Indieated and fastened to the 
back of the panel. A bras atrip car- 
ries a contact clip 20 arranged that when the 


contact blade is turned up, jt will enter the 
clip and clove the eireuit. 

‘Only three holes have to be drilled in the 
panel to install this lock. If the cabinet 
has an easily opened top or back, it is neces- 
sary either to place the lock in a position 
where it cannot be reached without damag- 
ing some of the instruments and connec- 
tions, of it must be boxed in solidly.—A. C. 
Seuerzxy, Catonsville, Md 


Simple Lock Prevents Tampering | 
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Safety 
for Night Drivers 


ILLS the blinding glare of on- 


coming headli Does not 
obstruct the driver's view. Easily 
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Stop Using a Truss 


The Shipshape Home 
How To Do the Odd Jobs 


Wuen the home 

Remosing worker attempts to re- 
aper | paper a bathroom with 

the imitation tile paper 

so frequently used, he 

usually finds it next to impomsible to remove 


the old paper. That is because the paper 
has a coat of water-resisting varnish. 

‘The first step in removing it, therefore, 
is to take off the varnish. This can be done 
easily with strong household ammonia. 
‘The fumes are unpleasant, but the ammo- 
nia will take off the varnish, and then the 
paper can be soaked off with warm water 
to which a small amount of ammonia has 
been added.—R. T. 

ice filler made by a 


Filling 
Floor Cracks 
reliable paint manu- 


facturer or with a crack filler propared by 
soaking white blotting paper in water, 
squeezing out the excess water, and knead- 
ing glue size and whiting into the paper 
Until the mass is putty-like in consistency. 
Dry colors ean be used to tint any crack 
filler to match the color of the floor. 

When using a commercial crack filler, 
itis advisable first to paint the edges of the 
‘eracks with linseed oil. After the crack 
filler has set for about 24 hours, sandpaper 


the floor.—-A. 8. U. 
Famih 
‘ari 
old) work, the home 
worker sometimes finds 
it necessary to duplicate. rubbed. varnish 
sifects, ‘This ix not at all difficult if the 
Yamish used ie of a hard drying variety 
suitable for rubbing. 

Te i afer for the amateur to rub the 
varnish after it is thoroughly dry with oll 
land powdered pumice atone, although pro- 
fessional finishers use water with the 
pumice. Linseed ofl cut. with 4 Kittle 
urpentine ie rubbed over the work, and 
then the pumice is applied on a piece of 
{ele or rag moistened with the xame ol. 

As in sandpapering, rubbing should be 
done in the direction of the grain. Angles 
tnd moldings should be cleaned out with 
Scoth wrapped around the end of «small 
tick — 


Wuex water runs 

ig i Pre pee 
epee, | sey est 

ants | anh ne mabe 


that closes. the outlet 
pipe has become soft and flabby or the 
‘wires connecting it with the handle require 
adjustment. Find out which itis and either 
replace the ball with another of the same 
‘size or bend the wires to work properly. 
If the copper float ball leaks and allows 
the water to flow into the tank all the time, 
it can be replaced in an emergency with 
a pint Mask or bottle. Unscrew the ball 
from the rod, make a hole in the flask’s 
cork a trifle smaller than the rod, give the 
cork a coat of shellac, screw it on the rod, 
and then push the bottle on the cork. 
This will make 2 serviceable repair until 
‘the copper ball is mended. 


Bevore refinishing a 
floor, fill the cracks 
ith a crack and crev- 


Ix onpeR to refinish 
furniture and to make 
repaired parts mateh 


He found it 
in Valparaiso 


Then he headed north and 
found it up near the 
“jumping-off place” 


No matter what part of the world you 
may find yourself in, few things make you 
feel more at home than to walk into a 
store and discover your favorite smoking, 
tobacco for sale. 


With your favorite tobacco in your 
favorite pipe, life is worth living in almost 
‘any corner of the globe. 


‘This thought was inspired by the follow. 
{ing letter from Mr. Bromley, an Edgeworth, 
smoker from Fort Wayne, In 


[anos & Beoruen Co, 
Kicimond, 


Essien’ 


Tn some of your adverements frm time 
lone Thane tie Teter from aieren 


'ideeworth 


Thave am old brag that Ihave had 
penn nat never had eruind of any 


If Mr. Bromley makes frequent skips 
from continent to continent, his record of 
‘keeping all tobacco but Edgeworth out of 
his briar is indeed noteworthy. 


But as a rule Edge- 
worth smokers, wher- 
ever they are, gener- 
ally manage to find a 
‘way to get Edgeworth, 
for they don't feel as 
if they are really 
smoking unless the 
tobacco comes 
from a little blue 
can. 


If_you are not 
an Edgeworth 
‘smoker, send your 
name and address 
to Larus & Broth- 
er Company, 59 
South 2ist Street, 
Richmond, Va, 


‘You will receive almost immediately 
free samples of both Edgeworth Flug slice 
and Ready-Rubbed. Then you can judge 
for yourself what you think about this to- 
bacco that so many smokers claim gives 
complete pipe-satisfaction, 


If you will include the name and address 
of your regular tobacco dealer, your 
‘courtesy will be appreciated, 


To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcel post| a one- or two- 
dozen carton of any size of Edgworth Plug 
Slice or Ready-Rubbed for the same price 
‘you would pay the jobber. 
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I THE HOME WORKSHOP 
| Child’s Play Crib Made from 
| Collapsible Onion Crates 


N MAKING the child's play crib illus 
‘trated, T used three collapsible onion 

| crates and some scrap lumber obtained 

| from a sawmill. ‘The total cost was 60 
cents for material. Since making the first, 
T have built four others for friends and 
received $3.50 for each, 

The following material is required for 

‘one crib: 4 pieces 
144 by 134 by 22 
in, for corner 
posts; 2 pieces 
14 by 14 by 28 
in, for top end 
rails; 2 pieces 134 
by %4 by 414 in. 
for top side rails; 
2 pieces 134 by 
44 by 28 in, for 
bottom end rails; 
2 pieces 134 by 
% by 4134 for 
bottom side rails; 26 pieces 1 by 34 by 1844 
in, from onion erates for the uprights; 
in. boards from old boxes to make the 
flooring, and 4 casters, 

‘Mortises 14 in, deep are cut in the rails 
to take the uprights, Mortives are also 
cut in the posts to take the rails. The 
tenons on the bottom end rails are first 
fastened into the proper mortises in the 
corner posts with cabinetmaker’s glue and 
then the uprights are put in place and the 

| top end rails added. Each end is then 
| drawn together with clamps, wire, oF rope, 
‘or nailed to the floor until the glue is dry. 

‘The side rails and the uprights are next 
glued together. ‘The sides and ends are 
connected with dry mortise-and-tenon 

| joint held with screws. ‘This permit tak- 
ing the erib apart for shipment and storage. 

‘A.34 by }4-in. strip is fastened all around 
the bottom rails, in, below thelr upper 
edge, to support the 34-in. flooring. Casters, 
fare added and the whole stained and var 
nishe? or enameled.—A. J. Locun, 


Cheaply Made Hoist Saves Labor 
in the Home 


ANY. back 
breaking 
jobs ean be light- 
ened by the sim- 
ple hoist. It is 
made from'a 25- 
cent clothesline 
pulley, attached 
by an'S-hook to 
3 ft, of Tin, an- 
gle iron. Ahole 
the center of 
| the angle iron 
takes 
pivot bolt. 
the end opposite 
the pulley is a 
Jength of Lin 
angle iron bolted with a short 34-in, bolt at 
Tight angles to the main arm. This short 
piece butts against the porch ceiling when 
the hoist is being used. At other times the 
position of the hoist is as indicated by the 
Gotted line—S. Hits, Torrington, Conn, 


‘Tunee or four lengths of dental floss or 
silk thread twisted together and waxed 
‘will form a strong and flexible string for 
| restringing bead necklaces—B. Fox. 
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A Simple Horizontal Bar Serves | Kellogg Radio Equipment 


for Stretching Exercises 
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Angers and arm are tired, drop down and 
Tan additional exercise is desired, try 
"with The Adjustable 
“ir Gap ‘That Tunes 
Out lt Horshnese 


arching the back with shoalders back, chest 
tout, and draw up the feet as far as pos 
Sible, relaxing slowly to frst position. 
R, W. Twommox, New York 


Summer Features in the 
August Home Workshop 


WEALTH of “how to make” 
material will appear in the 
Home Workshop Department of 
the August POPULAR SCIENCE 
Montiity 
One article will give details for 
the Ideal vacation vedio out || 
—a one-control, dry-cell set that 
fits a 7 by 8 by 10 in. cabinet. 
Another will tell how to build 
rustic furniture for the camp, 
Other stories contain contrac 
tional details of unique, ean 
raft for swimmers, a small ormae 
mental fountain, « power-driven 
lawnmower, and a floating camp. | 


Yu’ don’ need extra batteries 
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Who started this pump? 


Nobody. A tiny stream of 
water trickled into the mine. 
Faster it came, touching the 
float switch of theG-E Auto- 
matic Starter. Instantly the 


Whetever your in. - 8Teat pump went into action. 


may be, the ‘| ‘ 
scientists and engi- In subways, coal mines, rail- 
neersof General Elec 

Sie Company areet = WAY tunnels, the pumps are 


always ready, and the lives 


‘which electricity can pis 

lighten Rumen labor of millions of people are kept 
rot - 7 

life, The experience safe by this General Electric 

‘and counsel of these : : 

men is at yourcom-  invention—a sentinel who 

mand, obi 

ation oF cost. never sleeps. 
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Using the 
MAGNAVOX 


ie is the Magnavox 

owner who gets the 

utmost service from 
adio. 

While the Radio 
enthusiast constantly 
strives to better his 
receiving equipment, 


Magnavox Reproduc- \) 


ers and Power Am- 
plifiers are unitswhich 
no other apparatus 
can replace, 

The only correct 
principles of sound 
teproduction and 
amplification are em- 
bodied in Magnavox 
construction, 

Magnavox Repro- 
ducers and Power 
Amplifiers can be used 
with any eceiving set 
of good quality. With- 
out Magnavox, no re- 
ceiving set iscomplete. 
Magnavox R2 Reprodu- 

cer and 2 stage Power 
Amplifier (as illustrated) 
$115.00 

R2 Magnavox Reprodu- 
cer with 18-inch curvex 
horn: the utmost in am- 
plifying power; requires 
only .6 of an ampere for 
the field . . . . $60.00 
R3 Magnavox Reprodu- 
cer with 14-inch curvex 
horn: ideal for homes, 
offices, etc. . . . $35.00 
Model C Magnavox Pow- 
er Amplifier insures get- 
ting the largest possible 
power input for your 
iagnavox Reproducer. 
AC-2-C, 2-stage, $55.00 
AC-3-C, 3-stage, $75.00 


ADIO has banished that dull, lonely 
evening idea once and for all—the 
“stay-at-home” nowadays can choose his 
own brand of entertainment froma number 
of programs practically every hour. 
But a Radio set is only as good as its 
lucer—make sure you have the 
Magnavox (electro-dynamic) Reproducer 
Supreme. 


Magnavox products can be had of ood dslrs 
trerrhoes Send for cy of natal oo 


The Magnavox Co., Oakland, California 


New York: 370 Seventh Avenue 


AGNAVOX 
pa eee 


The Proper Finish Will Make Your Furniture 
Harmonize 


The furniture, woodwork and 
floors of your home can be 
made to harmonize if a little 
taste is used in finishing them. 
You can easily refinish dingy 
shabby, scratched wood. Our 


method involves practically no 
expense. All you need is a lit- 
tle time—a brush—and 


JOHNSON’S WOOD DYE. 


Small odd pieces of Johnson's Wood Dye 1s very 
furniture add greatly to the easy to apply—it goes on eas- 
attractiveness of every home. — ily and quickly, without a lap 
You, yourself, can easily make or a streak. It penetrates 


them for your family. There deeply, bringing out the beauty 


is no particular trick to con- of the grain without r it 
structing porch swings, tables, dries in four hours and de 
telephone sets, etc not rub off or smudge 


JOHNSON’S WOOD DYE 


FREE-ThisBookon JOHNSON'S WOOD DYE If y« 


e building or remodel 


. has many us for ath the in, 1 vuld have our bool 

Home Beautifying jisn and amateur. Archi. on Wood Finishing. Its choc 
This Book tells how te lects co s specify it full of valuable information 
in artistic stained and ena efor coloring iwork and We will gladly send it fre 


fects. Gives practical sugi 


flooring in new buildings. and postpaid. Use coupon a 


making your home artistic 

and inviting. Tells just what materi- Painters rs use it left 
als to use and how to apply them. with equal satisfaction on new 
Includes ard —give and old woodwork of all kinds 


caparreen ete) sei Fom "House delight in it f 
— > doing over old furniture 
— for coloring reed and wicker 


“The CNT baskets, etc. 
PROPER TREATMENT ets 
r00Rs. WOODWORK JONSON'S WOOD DYE 
2 is made in fourteen standar 
FURNITURE shades—a few of which are 


Peet 


129 Dark Mahogamy 126 Light Ook 

127 Broun Mahogany 123 Dark Ock 

140 Early English 110 Bog Oak 

131 Walnut 124 Golden Oak 
125 Mission Oak 


All shades may be easily light- 


esa ened, darkened or intermixed. 


Full directions on every label. 


a 


